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[Problems to be Solved by the Invention] 

It is superior in storage property* handling property 
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a(i)t?«$ti^<b.^«3tecfci;/*/cf4-E-a)mrffi 

[ft 21] 



COO-iyki (Mt) 




approximately of image formation, it offers the recording 
materia]^ especially thermal developing photosensitive 
recording material which gives image of high image quality^ 
cold blackpitch. 

[Means to Solve the Problems] 

precursor of compound and/or which is displayed with 
below-mentioned General Formula (1 ) vis-a-vis thermal 
developing photosensitive recording material (It contains 
organic silver salt and reductant regarding thermal recording 
material ) which contains organic carfooxylic acid silver salt 
and binder which uses reductant and silver halide and latex, 
iscontained. 

[Chemical Formula 21] 



COO-l/ka (wy 



^mm^ttzitmm&imtoi^u r,. R2. 

Claims 

no 
[fti] 



[In General Formula (I ), Rj^ R2* R3 and R4 display hydrogen 
atom or substituent respectively. However, at least one of Ri^ 
R2^ R3 and R4 displays substituent. M| and M2 display 
respective hydrogen ion or cation, ki displays valence number 
of Mi, k2 displays the valence number of M2. ] 



[Claim(s)] 
[Claim 1] 

On aspect of at least one of support, on aspect of at least one 
of thermal developing photosensitive recording materials or 
support which at least possesses organic carboxylic acid silver 
salt« reductant^ silver halide and binder which uses latex, in 
thermal recording material which at ieastpossesses organic 
caiix)xylic acid silver salt« reductant and binder which uses 
latex. Layer of same side as layer which contains organic 
carboj^lic acid silver salt vis-a-vis support being 
below-mentioned General Formula (I ), the precursor of 
compound and/or which is displayed is contained recording 
materialo whidi is made feature 

[Chemical Formula 1] 
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[-»sc(i)*. R,. R2. Rj fcii; R4 it^-ti-rti 

tK^H^ S-To fiL. R,. R2. 
R3*5J:i; R4CD'>>S<i:t-0(iag|S^a-ro 

=»"r*)i<j:yaL^)ircaiin-r^i««3s 1 mz\t 

Specification 
[0001] 

[0002] 



[In General Formula (I ), R^ R2* R3 and R* display hydrogen 
atom or substituent respectively. However, at least one of R^ 
R2s R3 and R4 displays substituent Mi and M2 display 
respective hydrogen ion or cation, ki displays valence number 
of M], k2 displays the valence number of Mj. ] 

[Claim 2] 

recording materialo of Claim 1 which contains precursor of 
compound and/or which isdisplayed with aforementioned 
General Formula (I ) as fine particle 

[Claims] 

precursor of compound and/or which is displayed with 
aforementioned General Formula (I ) recording materialo of 
Claim I or 2 which is added to layer which ismore distant 
than layer which contains organic carboxylic acid siWer salt 
vis-a-vis same layer as organic carboxylic acid silver salt, or 
support 

[Claim 4] 

recording materialo of Claim U 2 or 3 where latex which is 
used for theaforementioned binder is latex of 
styrene-butadiene copolymer 



Pescription of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention thermal developing photosensitive recording 
material ( Below, you call thermal developing sensitive 
material, is. ) and is something regarding recording material 
of the tiiermal recording material. 

[0002] 

[Prior Art] 

reduced amount of process waste liquid is strongly desired 
from viewpoint of enviroimiental protection^ space-saving 
recently in medical field. 

Then, for medical diagnosis which can form vivid black 
picture which itexposes to efficient'with laser * image setter 
or laser imager it to be possible,possesses high contrast and 
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[0003] 
f&tLX^tzo 

3-10391 6-52387 ^MW- 

5- 341432 6-194781 ^^ ^MW- 

6- 301141 -^A<IB^$ttTfcy. $blC/\U— >3 
>l»±ft|gi:LTl#BB2F7.13295 

5,380,635 ^A<g|***lTl^«>o 



[OO04] 
[0005] 

[iigK«<«¥»t<):?^-r«ai)i] 



[0006] 

[SH$«*-r4fc«>(D^S] 



sharpness and technology regarding the photosensitive 
thermally developing photographic material of photograph 
technology q>plication are needed. 

With these photosensitive thermally developing photographic 
material, use of solution processing chemical is lost, it is 
simpler and the thermal developing process system which 
does not impair enviFonment can he supplied vis-a-vis 
customer. 

[0003] 

technology of semiconductor laser which on one hand, 
recently progresses sudden made miniaturization of medical 
application image output device possible. 

Naturally, also technology of impression infrared light 
thermal developing silver halide photographic material which 
can utilize semiconductor laser as light source is developed, 
Japan Examined Patent Publication Hei 3- 103 91 number, 
Japan Examined Patent Publication Hei 6-52387 number, 
Japan Unexamined Patent Publication Hei 5-341432 number, 
Japan Unexamined Patent Publication Hei 6-194781 number 
and Japan Unexamined Patent Publication Hei 6-301141 
number aredisclosed as spectral sensitizing technology, Japan 
Unexamined Patent Publication Hei 7-13295 number and U.S. 
Patent 5,380,635 number aredisclosed furthenmre as 
antihalation technology. 

With photosensitive material which designates infi'ared 
exposure as premise it decreases visible absorption of 
sensitizing dye^ halation-preventing dye greatly, it is 
possible , it makes the photosensitive material which does not 
have color substantially easily, it is possible. 

[0004] 

But, with recording material which is represented in these 
photosensitive material, there was a or other problem where 
storage property approximately of image quality and image 
formation is not fully, these improvements were sought. 

[0005] 

[Problems to be Solved by the Invention] 

objective of this invention is superior in storage property^ 
handling property approximately of the image formation, with 
high image qiiality, cold black pitch it is to ofTer recording 
materiaU especially thermal developing photosensitive 
recording material of thermal developing photosensitive 
recording material and thermal recording material which give 
image. 

[0006] 

[Means to Solve the Problems] 

this problem was achieved with below-mentioned means . 
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(1) ^n»<D'pid:<ti-ij omiz^ 'pu<tt 

[0007] 

C<b2l 
HBS(I ) 



COO-iykf (Mt) 




On aspect of at least one of (1) support, on aspect of at least 
one of thermal developing photosensitive recording materiaL 
or support which at least possesses organic carboxylic acid 
silver salt^ reductant^ silver halide and binder which uses 
latex, in thermal recording material which at leastpossesses 
organic carboxylic acid silver salt^ reductant and binder 
which uses latex. Layer of same side as layer which contains 
orgamc carboxylic acid silver salt vis-a-vis support being 
below-mentioned General Formula (I ), the precursor of 
compound and/or which is displayed is contained recording 
materialo which is made feature 

[00071 

[Chemical Formula 2] 



COO-iykg (Mj) 



[0008] 

[-flaiC(I)tt'. R,. Ri. R3 fc<fcl/ R4 li^tl^tl 

(2) m^-m^(i)v^iiix^it^^is^w^ 

(3) miB-»it(i)-^a$+i4^b^«5fc<kt;/* 
*^^^*jij:y5ai^jgicssft3-r«±iB(i)*fc 

±13(1). (2)*fc(i(3)<DIBS«»o 
[00091 



[0008] 

[In General Formula (I ), R^ R2* R3 and R4 display hydrogen 
atom or substituent respectively. However, at least one of Rk 
R2^ R3 and R4 displays substituent Mi and M2 display 
respective hydrogen ion or cation, ki displays valence number 
of M], k2 displays the valence number of M2. 1 

recording material© of above-mentioned { 1 ) which contains 
precursor of the compound and/or which is displayed with (2) 
aforementioned General Formula (I ) as the fine particle 

precursor of compound and/or which is displayed with (3) 
aforementioned General Formula (I ) recording materialo of 
above (1) or (2) which is added to thelayer which is more 
distant tiian layer which contains organic carboxylic acid 
silver salt vis-a-vis same layer as organic carboxylic acid 
silver salt, or support 

Description above where latex which is used for 
(4)aforementioned binder is latex of styrene-butadiene 
copolymer (1), (2) or recording material » of(3) 

[0009] 

[Embodiment of the Inventionl 

this invention is explained in detail below. 

recording material of this invention, organic carboxylic acid 
silver saltv reductant and with thermal developing 
photosensitive recording materiaL or organic carboxylic 
acid silver salt which contains silver halide and thermal 
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ttz. -^lft^C(I)a)^b^«J^^«^F■t^•^^L^^:, 
^«ja)<?fTi*i®««^«|iia>«SFttA<s^bU 

[0010] 

-»iC(i)icoi^Tsiw-r«»o 

-«SC(I)«. Ri. R2. R4 l±-t*tl-€^*i**IS 
^^*fcl*aftS*aU R,'-R4(7)^f:A^(D'>3S:<^: 

[0011] 

*«WCD-»S(I)0 Ri. 
R2. 



R4-ea*5$ti4aftSi:LTIi:. 

t^xv^k i/^P^ntf ;k i/^a^>f^;k 
7;i^-;uS(»*L<i*Km» 2-^20. <ty»* 

L<liK^a 2^12. ^\ZiiftL<itmm& 2-^8 

r*fcy. 0!lx.ise-;k ;k 2-::fT'->k 3.'< 



L<ttetiR» 2^12. 1$lC»*L<l4ai«» 2-^8 



recording material whichcontains reductant, is preferably 
thermal developing photosensitive recording material 
(photothemfiographic material ). 

photogr^hic performance being satisfactory compound 
which at same time isdisplayed with General Formula (I ) 
making use of latex which with the environmental aspects 
cost aspect makes beneficial aqueous system coating fabric 
possible in this kind of recording material, as binder of layer 
(Namely image-forming layer ) which contains organic 
carboxylic acid silver salt, iscontained with , it is superior in 
color, recording material whichis superior in storage propeity 
approximately of image formation is acquired. 

Vis-a-vis this, as binder, when similarly polyvinyl alcohol etc 
where the aqueous system coating fabric is possible is used, 
storage property after color and image formation deteriorates. 

In addition, unless compound of General Formula (I ) is 
contained, sensitivity decreases, storage property after color 
and image formation deteriorales,either storage property 
before image formation is not fully. 

On one hand. General Formula (I ) with with only compound 
like phthalic acid which differs storage property before image 
formation deteriorates, there is a tendency where also storage 
propeity after color and image formation becomes bad. 

[0010] 

You explain concerning General Formula (I ). 

In General Formula (I ), R]« R^y Rj^ R4 displays hydrogen 
atom or substituent respectively, at least one in Rj-Ri is 

substituent 

[0011] 

Ri* of General Formula (I ) of this invention 

R2. 

R3. 

As substituent which is displayed with R4, 

for example alkyl group (With preferably carbon number 
1~20« more preferably carbon number 1-12^ particularly 
preferably carbon number I~8 , you can list for example 
methyU ethyU iso-propyU t- butyl and n- octyU n- decyU 
n- hexadecyU cyclopropyU cyclopentyU cyclohexyl etc. ), 



alkenyl group (With preferably carbon number 2-20^ more 
preferably carbon number 2-12^ particularly preferably 
carbon number 2'^8 , you can list for example vinyU aUyl 
2- butenyL 3- pentenyl etc. ), 

alkynyl group (With preferably carbon mmiber 2-20^ more 
preferably carbon number 2-12* particularly preferably 
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T) -;US(»*L<I4K*»6~30. <fcy»*L< 

T5/»(ff*L<ltft3i» 0^20. «l:y»*L<tt 
y. 03^(ST5A >f^;i/7SA v^5^;i/7SA 

U<l*i^^» N12. 1#lC»*L<li^^a 1-8 
T?fey. «ilf >h^i/. xh^i/. :^Q7K+v. 

Ty-";u5j-:t-i/S(»*L<i*«em» 6-20. cky 

»*L<l4mma 6^16. ^lC»*L<l*i^m» 

6- -12 T-fey. ^A(i:'xz:;u:t+v. i--^:7^;u 

7v;i/S(>f *L<l4i^m» 1-20. <ty»*t< 

i±i^m» K16. nizntLKimm^ 1-12 r* 

fey. 0!l*l*7-b^Jk Zfutft:^)\.s 

;k 3l^;u5ik e/<p-f ;Ucf:^*<^(f btL^o ). 

7;U3^v*>U7K-^US(»*L<ttmm» 
2^20. J:y»*L<l4K*ft 2-16. 1*lc»*L< 

{t^m». 2-12 -efcy. <5!i7ii*yh^v*jU7t?- 

xh^i/A;i/7t?-;k ::fh+v*;i/7t^x^k 

So). 

7- 20. cky»*L<i4etma 7-16. 4$ic»*l< 
ttft^ft 7-10 -efcy. 0!iiii::7x-^i.;f+vA 
;U7K- ;u^rif A<^if 6*1*, X 

7v^U+4vS(»^<l4^lRa 2-20. J:y» 

2--10 -efcy. «it«7'bh#5/. ^>y^;^:^+ 

i/JStWifbtiSoX 

7v;U75yS(»*L<l±ft«»2-20. J:y»* 
L<I*KIR» 2-16. «*lc»*L<f4KSSa 2-10 
-efcy. ^^lf7-fe5^;i/7^A ^^4'y^;u75 
A ^>y^;U75y<j:i:A<*lfb*iSoX 

7;U3:^v*;U7t^x;u75yS(»*L<(ii^^ 
» 2-20. cty tf *L<l4m^a 2-16. 

L<(*Km»2-i2-efcy. mii>h*v*>b7t^ 

x;u75yfti:A<*lf 6*1*0 X 
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carbon number 2-8 , you can list for example propai^gyL 3- 
pentiny) etc. ), 

aryl group (With preferably carbon number 6-30. more 
preferably carbon number 6-20. particularly preferably 
carbon number 6-12, you can list for example phenyl, p- 
methylphenyl. naphthyl etc. ), 

amino group (With preferably carbon number 0-20. more 
preferably carbon number 0- 1 0. particularly preferably 
carbon number 0-6 , you can list for example amino, 
methylamino. dimethylamino. diethyl amino and dibenzyl 
amino etc. ), 

alkoxy group (With preferably carbon number 1-20. more 
preferably carbon number 1-12. particularly preferably 
carbon number 1-8 , you can list for example methoxy. 
ethoxy. propoxy. isopropoxy. butoxy^ hexyloxy. 
dodecyl oxy. hexadecyl oxy. benzyloxy etc. ), 

aryloxy group (With preferably carbon number 6-20. more 
preferably carbon number 6-16. particularly preferably 
carbon number 6-12 , you can list for example phenyl oxy. 

1- naphthyloxy. 2- nqphthyloxy etc. X 

acyl group (With preferably carbon number 1—20. more 
preferably carbon number 1-16. particularly preferably 
carbon number 1-12 , you can list for example acetyl, 
propanoyl. benzoyl, formyl. pivaloyl etc. X 

alkoxy carbonyl group (With preferably carbon number 

2- 20. more preferably carbon number 2-16.. particularly 
preferably carbon number 2-12 , you can list for example 
methoxycarbonyl. ethoxy carbonyl. butoxy carbonyU 
hexyloxy carbonyl etc. ), 

aryloxy carbonyl group (With preferably carbon number 
7-20. more preferably carbon number 7-16^ particularly 
preferably caiton number 7-10 , you can list for example 
phenyl oxycarbonyl etc. X 

acyloxy group (With preferably carbon number 2-20. more 
preferably carbon number 2-1 6i particularly preferably 
carbon number 2-10 , you can list for example acetoxy. 
benzoyl oxy etc. X 

acyl amino group (With preferably carbon number 2-20« 
more preferably carix>n number 2-16. particularly 
preferably carbon number 2-10 , you can list for example 
acetylamino. octanoyl amino, benzoyl amino etc. ), 

alkoxy carbonyl amino group (With preferably carbon 
number 2-20. more preferably carbon number 2- 1 6. 
particularly preferably carbon number 2-12 , you can list for 
example methoxycarbonylamino etc. X 
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S(»*L<fi^m» 1-20. cky»^<l*m^ 

» 1-16. niziiftL<\mm» 1-12 r^y. «i 
^if*;u/^^>r;k ^^;u*;u/^^>ryk vx^ 

1-20. cfcy»*L<fiM^» 1-16. Itlcff ^< 

\t&.mm 1-12 -cfcy. mis^^^u^^j-. 

*L<(iK^» 6-20. cfcy»*L<(ii^^» 
6-16. i#ic»*L<(±Km» 6-12 -efcy. m 

Jim»^L<\t^mfk 1-20. J:y»*L<l±^ 

^» 1-16. l#ic»*u<(iK^» 1-12 -^fey. 
«!littf-?<v;k hv;i/^i:i:*/)<^ifb+i4o). 
^-r^uS(»*L<liK*» 1-20. cfcy»*L< 

f4ft*» KI6. mz»tL<\teimik 1-12 -e 
fty. Wxf*;«^:/x;u7-f =^k 'O-if:/:?^;!/^ 

ligtma 1-20. cfcy»*u<f*^^a 1-16. i# 
ic»tL<(*^ma 1-12 -efcy. mif '^u^ 

*L<(*K^» 1-20. J:y»*L<ttK^a 

1-16. i#iz»*L<iimma 1-12 r*fcy. eg^ 

^□ilS(e!l^if ^s^r^y^k eyi;>k :7y 
;k e^y v;k ^;u*yy^ifA^*ife>*i4o) 



aryloxy carbonyl amino group (With preferably carbon 
number 7-20. more preferably carbon number 7- 1 6. 
particularly preferably carbon number 7-12 , you can list for 
example phenyl oxycarbonyl amino etc. ), 

sulfonyl amino group (With preferably carbon number 1-20. 
more preferably carbon number 1-16. particularly 
preferably carbon number 1-12 , you can list for example 
methane sulfonyl amino, benzene sulfonyl amino etc. ), 
sulfamoyl group (With preferably carbon number 0-20. 
more preferably carbon number 0- 1 6. particularly 
preferably carbon number 0-12 , you can list for example 
sulfamoyl. methyl sulfamoyl. dimethyl sulfamoyl. 
phenyl sulfamoyl etc. ), carbamoyl group (With preferably 
carbon number 1-20. more preferably carbon number 
1-16. particularly preferably carbon number 1-12 , you can 
list for example carbamoyl, methyl carbamoyl, diethyl 
carbamoyl, phenyl carbamoyl etc. ), alkyi thio group (With 
preferably carbon number 1-20. more preferably carbon 
number 1-16. particularly preferably carbon number 1-12 , 
you can list for example methylthio. ethyl thio etc. ), aryl 
thio group (With preferably carbon number 6-20. more 
preferably carbon number 6-1 6. particularly preferably 
carbon number 6-12 , you can list for example phenyhhio 
etc. ),sulfonyl group (With preferably carbon number l'-20^ 
more preferably carbon number 1-16. particularly 
preferably carbon number 1-12 , you can list for example 
mesyU tosyl etc. ), sulfinyl group (With preferably carbon 
number 1-20. more preferably caibon number 1-1 6» 
particularly preferably carbon number 1-12 , you can list for 
example methane sulfinyU benzene sulfinyl etc. X ureido 
group (With preferably carbon number 1-20. more 
preferably carbon number 1-16. particularly preferably 
carbon number 1-12 , you can list for example ureido. 
methyl ureido. phenyl ureido. benzyl ureido etc. ), 
phosphoric acid amide group (With preferably caibon number 
1 -20. more preferably carbon number 1-16. particularly 
preferably carbon number 1-12 , you can list for example 
diethyl phosphoric acid amide, phenyl phosphoric acid 
amide etc. ), hydro^l groiq^ mercapto group, halogen 
atom (for example fluorine atom, chlorine atom, bromine 
atom, iodine atom ),cyano group, sulfo group (salt is 
included. ), carboxyl group (salt is included. ), you can list 
nitro group, hydroxamic acid group, sulfino group, 
hydrazino group, heterocyclic group (Y ou can list for 
example imidazolyU pyridyU fliriU bipyridyl. 
morpholino etc. ) etc. 

As for these substituent furthermore optionally substitutabko 

In addition, when substituent is a two or more, being same, it 
is possibleto differ. 

In addition, substituent connecting, it is possible to form fused 
ring,as this kind of ring, benzene ring^ imidazole ring^ 
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[0012] 

R,~R4 tun*, *«IS^-. ±120) J:y»*LL^ 
[00131 

k„ kj li M,. Mz (Dil»T?fcy. 1-3 "Cfc 
^. 

[0014] 

<D*^+>*SEL, «jLtf7;i'*y*lB(Lr, 

Na\ K\ Cs*3jfif), 7;U*'J±5S^a(Mg'\ 

m IB 38 3 fifsA^&m 13 hsdo)^ 

a(Mn^ NP*. Zn^ Al'*«Eif), 7>=E=.';;A 
(7>^-'!;A, hyj«^^U7>*-'t>ix. h'JX^ 
yi/7>*-'!7A. xh5^^^U7>^-'!7A. ttH 
7l^Vl/7>^-'t>A, •Th7'^9=^;t/7>^-';7 
A, l,2.x^i>i?7>t-';7AJjj:i:). eUi;-'!? 

[OOlS] 

77U*U±ji^B, Zn'\ 7>^-'!7 
A-e*y, J:y»*U<l***l|i^-. Na\ K\ 
Ca^\ Zn**. Al*\ Ba^*-efeS. 

[0016] 
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thiazole ring« oxazole ring^ pyridine ring etc it can list 

With preferably^ alkylgit>up« alkenyl group^ alkynyl 
graup,. aiylgroup^ amino groups alkoxygroup^ aryloxy 
groupv alkoxy carbonyl group^ acyloxy groups acyl 
amino group, alkoxy carbonyl amino group, aryloxy 
carbonyl amino group, sulfonyl amino group^ sulfamoyl 
group, carbamoyl group^ all^l thio group, arylthio 
group, sulfonyl group, sulfinyl group, ureido group,, 
phosphoric acid amide groups hydroxyl group, mercapto 
group, sulfo group, hydroxamic acid groups sulfino 
group, hydrazine group, halogen atom, carboxyl group^ 
nitro group, heterocyclic group , it is a more preferably alkyl 
group, alkoxy group, aryl group, aryloxy group, acyl 
amino group, carbamoyl group as substituent 

[0012] 

As Ri~R4, those which you list as substituent whose hydrogen 
atom, description above is more desirable are desirable. 

In addition substituent connecting, when benzene ring or 
other fused ring is formed, it isdesirable. 

[0013] 

M2 displays hydrogen ion or cation, 
ki, k2 is with valence number of Mi, M2, usually 1-3. 

[0014] 

cation which is displayed with Mi, M2 displays cation of the 
organic or inorganic, for example alkali metal (Li\ Na\ K\ 
Cs* etc), alkaline earth metal (Mg^\ Ca^\ Ba^* etc), from 
Group 3A 7 th A families,metal of Group 3B (From Group 3 
Group 13 )(Mn^\ Ni^\ Zn^\ Al^"" etc), ammonium 
(ammonium, trimethyl ammonium, triethyl ammonium, 
tetramethyl ammonium, tetraethyl ammonium, tetra butyl 
ammonium, 1, 2- ethane dianmionium etc), can list 
pyridinium, imidazolium, phosphonium (tetra butyl 
phosphonium etc) etcfrom Group Group IB. 

[0015] 

With preferably, hydrogen atom, alkali metaU alkaline 
earth metal, Zn^\ Al^\ ammonium , it is a more 
preferably hydrogen atom^ Na\ K\ Ca^\ Zn^\ AP\ 
Ba^^asM,, M2, 

M| and M2 may be being same, differing. 
[0016] 
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[0017] 
[0018] 

[^b3] 

1-1 



1-3 



1-5 



COgH 




Fuithennore, compound which is displayed with General 
Fonnula (I ) may beadded in recording material in form of 
precursor. 

You can list acid anhydride and ester compound etc which 
correspond as precursor of compound which is displayed with 
General Formula (I ). 

[0017] 

embodiment of compound and its precursor which below are 
displayed with General Formula (I ) is listed, but this 
invention is not something which islimited in these. 

[0018] 

[Chemical Fonnula 3] 




[0019] 

Mb 41 



[0019] 

[Chemical Fonnula 4] 
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F 

HI 




NH2 



[0020] 



H3 




H7 



CH3CNH 
11 
0 

[0021] 
lit 6] 





[0021] 

[Chemical Formula 6] 
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M9 1-20 

iPl^ H,coYwa)2H 

h21 1-22 

[0Q22] [0022] 

[ lb 7 ] [Chemical Formula 7] 

1-23 1-24 



1-2$ 1-28 

t»CeHi80'''^'«^C»0H . nCisHjjC3r'^^**^CX)0H 

[0023] [0023] 

[lbs] [Chemical Fomiula 8] 

1-27 1-28 

^^COOH ^"^COOH 

\° 

1-29 i-30 
0 

[0024] [0024] 

[ lb 9 ] [Chemical Foimula 9] 
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1-31 _ mnu •-32 



OOOH 



[0025] [0025] 

[ lb 1 0] [Chemical Fonnula 1 0] 

h-33 1-34 



COaH ^ "COaH 

[0026] [0026] 

[ lb 1 1 ] [Chemical Fomiula 1 1] 

1-35 1-36 



1-37 1-38 
COOH 




C02H 



1-39 h40 

[00271 [0027] 

[ it 12] [Chemical Fonnula 12] 
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^COOH 



W2 



Y 



XT 



COOH 



1-43 




COOH 



COOH 



HO-fCHg— 




COOH 



COOH 



[0028] 

[Chemical Fonnula 13] 



[0028] 
lit 13] 

1-45 M6 I 

^/^^WCOOH /N^X^^COOH 

HO-(CH2CH20^7l^^ 



COOH 



^Y^^COOH 



M7 h48 

H(>HcH^CH^(^s..,^^^^x^^^ 

HO— 



O 



COOH 



[0029] 

[ft 14] 
1-49 



[0029] 

[Chemical Fomiula 14] 



1-50 



II 

0 




1-51 



O 

11 



H52 



nCehigO' 

[0030] 
[ft 15] 



& 



[0030] 

[Chemical Fomiula 15] 
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H53 



1-55 



C0CX;4He 



I-54 





'C00C4H» 



[0031] 
lit 16] 

1-57 H8 



nCsHiaO 



h59 



[0031] 

[Chemical Formula 16] 



/^COOCHs 



XOOH 



COOH 



[0032] 
lit 17] 



[0032] 

[Chemical Formula 17] 



Page 16 Paterra Instant MT Machine Translation 



JP2000010237A 



f-€2 



COgH COOH 



1-63 




COaH COOH 



1-64 



OO^H COOH 

[0033] [0033] 

[ lb 18] [Chemical Foimula 18] 

^^^^^COOH ^^=^^COOH 

1-67 1-68 

OH OH 

HOs^^A^Ck^X^^ HO.^x'^Onj-^'Hi^ 

^^^^COOH CI^''^^^^*^COOH 

[0034] [0034] 

lit 19] [Chemical Fomiula 19] 
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[0035] 

H. 1 120^1133 M(H*1k^^a)^lc|3K(7)* 



[0036] 

-»SC(i)T*$$*t4lb^1^3a)^ttia(± Agi ^ 

[0037] 



[0038] 

*3EB8(D-»a(l)-eat5**t^^b^ia(*. 5§ 

C<7)ig^<;)5^tfc«S^^a)¥iSttgtt 0.05^1.5 
[0039] 



2000-1-14 

[0035] 

compound and its precursor which are displayed with General 
Formula (I ) of the this invention making use of commercial 
compound are good, making use of compound whichis 
synthesized according to method which in addition is stated in 
for example '"New Lectures in Experimental Chemistry " 
Vol.14. 921-1062 page. 1120-1133 page (The Chemical 
Society of Japan compilation) etc are good. 

[0036] 

addition quantity of compound which is displayed with 
General Formula (I ) Ag per mole 10*^mole-10 mole is 
desirable, furthermore 10 <sup>-2mole-l mole are desirable. 

Even when using with alone 2 kinds or more it is possible to 
jointly usethis kind of compound. 

[0037] 

aromatic polycarboxylic acid (for example phthalic acid. 4- 
methyl phthalic acid. 3- amino phthalic acid, homo 
phthalic acid, trimellitic acid etc) or mono salt of unit price 
metal (for example phthalic acid sodium salt, potassium 
phthalate salt, 4 -methyl phthalic acid sodium salt, homo 
phthalic acid sodium salt etc), multi salt (for example phthalic 
acid disodium salt, phthalic acid di potassium salt 4- 
methyl phthalic acid disodium salt, homo phthalic acid 
disodium salt, trimellitic acid disodium salt, trimellitic 
acid tri sodium salt etc) with itis possible to jointly use 
compound which is displayed with General Formula (I ) of 
this invention. 

When it jointly uses with this kind of conqsound, compound 
which isdisplayed with General Formula (I ) is 50 mole % or 
more of total amount, it is desirable. 

[0038] 

It is possible to add compound which is displayed with 
General Formula (I )of this invention, with whatever method 
such as solution, powder., solid fine particle dispersion . 

solid fine particle dispersion is done with milling means (for 
example ball mill, vibrating ball milL sand mill, colloid 
mill. jetmilU roller mill etc) of public knowledge. 

In addition, when solid fine particle dispersing, making use of 
dispersing aid it isgood. 

As solid fine particle dispersion it uses even among them it is 
desirable . 

average particle diameter of dispersed fme particle in this case 
is 0.05 - 1 .5;mu m ,it is desirable . 

[0039] 
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[0040] 

*ifc3fe<B!i8(S3ttt/\ny>1bi8©;lft'fei:*)te 

1#lcei*»3S« 10-30, »*L<I* 15-28 (DStS 
<DV3 5-70 Sa%*«fiE-r*CtA<T7t-5. 

cti^ofini^. ligli»]ili^;u/tc>ii<DigiSlsj:t; 

IBlftai* ;u;|« >il<D ffiJao »*L i^W t LT 

my^i^mm. 7'!7'j>i$ffi, *:^a>ill8, 
£'J7.f->ISiS. /<;u55^>ilil, TU'fviSffi. 
77;uigfi, ssitii, >jy-;uillffi, iSilig 

[0041] 

^§imz»tL<mi^i*ih^mij)U7f.:ymm 

«ig(Na «.K m^^i SIf *<^lf e.*t-5)5Sj«*f= 
"5. 

;K>i[7 ^JSIS^ ^IM j:S jS^O) 
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In addition, if it is a layer which is position of layer 
(photosensitive layer which contains preferably silver halide ) 
sidewhich contains organic carboxylic acid silver salt ^vhich is 
a iniage-fonning layer as added layer of compound which is 
displayed with General Formula (I ), it is good any layer,but 
layer which from support is distance (intermediate layer and 
protective layer etc) or it is a layerof multiple of any among 
these from image*forming layer or image-forming layer, itis 
desirable . 

[0040] 

organic carboxylic acid silver salt which can use for this 
invention is stabilityrelatively vis-a-vis light, but when 
photocatalyst which is exposed (latent image etc of 
photosensitive silver halide ) andunder existing of reductant, 
80 deg C or it is heated above that it isa silver salt which 
forms silver image. 

Especially carbon number 10-30, silver salt of long chain 
fatty carboxylic acid of preferably 15-28 isdesirable. 

organic carboxylic acid silver salt can form approximately 5 - 
70 weight% of the preferably image-forming layer. 

These examples include silver salt of aliphatic carboxylic acid 
and silver salt of the aromatic carboxylic acid, but there are 
not times when it is limited in these. 

silver behenate^ silver arachidate^ silver stearate^ silver 
oleate^ silver laurate^ silver caproate^ silver myristate^ 
silver palmitatCs silver maleate^ silver fumarate> silver 
tartrate^ silver Iinolat&, silver butyrate and these mixture 
etc of silver camphorate^ are included as examplewhere 
silver salt of aliphatic caiboxylic acid is desirable. 

[0041] 

organic carboxylic acid silver which is used for this invention 
desirably is manufactured alkali metal salt (You can list Na 
salt,Ksalt, Li salt etc. ) solution or suspension and silver 
nitrate of organic carboxylic acid which is shown 
ondesoription above by fact that it reacts. 

Above-mentioned organic carboxylic acid alkali treatment it 
does organic carboxylic acid alkali metal salt of this 
invention, itis acquired by . 

In preferred canister of option with batch system or it does 
organic carboxylic acid silverof this invention with 
continuous system, it is possible . 

With characteristic where particle is required it can agitate 
theagitation in reactor m&i agitation method of option. 

As preparation method of organic carboxylic acid silver, 
silver nitrate aqueous solution gradually in reactor where 
organic carboxylic acid alkali metal salt solution or 
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[0042] 

5feff JSi:LT(*»S*Da<D 0 50vol%A<» 

0 A^t> 25vol%A<1*lC»*Ll^o 
*fc»i8V 9-127643 *^«lflcE©(DcJ:dlC 

So 

[0043] 



suspension enters or method of addingsuddenly. organic 
carboxylic acid a]ka]i metal salt solution or suspension which 
is manufactured beforehand in reactor where silver nitrate 
aqueous solution enters gradually or method of 
addingsuddenly. In each case of method which is added 
simultaneously in reactor can use silver nitrate aqueous 
solution and organic carboxylic acid alkali metal salt solution 
or suspension which are manufactured beforehanddesirably. 

[0042] 

silver nitrate aqueous solution and organic carboxylic acid 
alkali metal salt solution or suspension be able to use those of 
concentration of option for controlling particle size of organic 
carboxylic acid silver which is manufactured»in addition it can 
add with addition rate of option. 

As addition method of silver nitrate aqueous solution and 
organic carboxylic acid alkali metal salt solution or 
suspension, being addition rate fixed, themethod of adding. 
With time function of option it can add with acceleration 
addition method or speed reduction addition method . 

In addition it is possible to add to liquid surface vis-a-vis 
reaction mixture, inaddition to add in liquid is possible. 

silver nitrate aqueous solution and organic carboxylic acid 
alkali metal salt solution or suspension which are 
manufactured beforehand in case of method which is added 
simultaneously in reactor, it is possiblealso preceding, to add 
any of silver nitrate aqueous solution or organic carboxylic 
acid alkali metal salt solution or suspension, butpreceding, it 
adds silver nitrate aqueous solution it is desirable. 

0 to 5 0 voI% of total added quantity are desirable as degree 
of preceding, 0 to 2 5 vol% especially are desirable. 

In addition as stated in Japan Unexamined Patent Publication 
Hei 9-127643 disclosure etc, pH of reaction mixture whichis 
in midst of reacting or while controlling silver potential, you 
canuse also method which it adds desirably. 

[0043] 

silver nitrate aqueous solution and organic carboxylic acid 
alkali metal salt solution or suspension which are added can 
adjust pH with the characteristic where particle is required. 

acid or alkali of option can be added because of pH 
adjustment 

In addition, with characteristic where particle is required, for 
example forcontrolling particle size of organic carboxylic acid 
silver which is manufactured the temperature in reactor can be 
set to option, but you can adjust also silver nitrate aqueous 
solution and organic carboxylic acid alkali metal salt solution 
or suq)ension which are added temperature of option. 
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[0044] 

m 3 7^Ua-;i.i:UTIi»$L<ttfem^a 15 



[004S] 

*f6WlcfflL^c>*i4m37;U3-;K»3illi^« 

*«M©m37>b=>-iUDffifflfi(i^a 
iiiiiiSii$a>«jS(^LT(D H20 (c^LTSS 
jt-e 0.01-10 ommvG:mzmmri>zti)<v 

^i>ib\ 0.03-1 a)«SBA<»m^. 
[0046] 

*l6Wlcfflt^*C^:Jb<•T?#^*8WJ;^;t?>«i8 



:4KfllQlCfel^rliStt 0.01 //m ia± 0.20 jum 
IUT> SIS O.lO/im Bl± 5.0// m K1TA<»*L 
C SMO.0mm&L±0.l5um&iT. SMO.IO 



*A<»*L<I4 100%JSIT, J:y»*L<li 80% 
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In order to guarantee flow property of Iiqui4 heating and 
temperature maintenance it does the organic carboxyiic acid 
alkali metal salt solution or suspension in 50 deg C or greater, 
it is desirable . 

[0044] 

organic carboxyiic acid silver which is used for this invention 
is manufactured imderexisting of third alcohol is desirable. 

Those of preferably total number of carbon atoms 1 5 or less 
are desirable as third alcohol, 1 0 or below especially 
aredesirable. 

As example of desirable third alcohol, you can list t- butanol 
etc, but the this invention is not limited in this. 

[0045] 

addition time of third alcohol which is used for this invention 
it is good any timing at time of organic carboxyiic acid silver 
hue make, but adding when manufacturing the organic 
carboxyiic acid alkali metal salt, melting organic carboxyiic 
acid alkali metal salt, it uses, it is desirable . 

In addition, with weight ratio you can use for option amount 
used of the third alcohol of this invention in range of 0.01 - 10 
vis-a-vis H2O as the solvent at time of organic acid silver salt 
manufacturing, but, range of 0.03 - 1 isdesirable. 

[0046] 

As shape of organic carboxyiic acid silver salt which can be 
used for this invention there is not especially restriction, 
needle crystal which possesses short axis and long axis is 
desirable. 

Regarding to this invention, short axis 0.01 ;mu m or greater 
0.20 ;mu m or less^ long axis 0. 1 0 ;mu m or greater 5.0 ;mu 
m or less is desirable, short axis 0.01 ;mu m or greater 0. 1 
5 ;mu m or less^ long axis 0.1 0 ;mu m or greater 4.0 pnu m 
or less is morcdesirable. 

particle size distribution of organic carboxyiic acid silver salt 
is monodisperse, it Is desirable. 

monodisperse percent of value which divides standard 
deviation of short axis^ long axis respective lengdi with 
short axis^ long axis each one preferably 1 00 % or less« 
more preferably 80 % or les& furthermore is the preferably 
50 % or less. 

It seeks &om transmission electron microscope image of 
organic carboxyiic acid silver salinity scattering ones, as the 
measurement method of shape of organic carboxyiic acid 
silver salt it is possible . 

There is a method which seeks standard deviation of volume 
weighted average diameter of organic carboxyiic acid silver 
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[0047] 

»*L<ttlH«*-r*ci:36<-e#*. 
[0048] 

SSM-c, iii«u^fiej««:-efci)*a*;u7t?>i{ 



[0049] 
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salt as another method which measures monodisperse, percent 
(variance )of value which is divided at volume weighted 
average diameter preferably 100 % or less« more preferably 
80 % or less« furthermoreis preferably 50 % or less. 

It irradiates laser light to organic carboxylic acid silver salt 
which is dispersedin for example liquid as measurement 
method it seeks from particle size (volume weighted average 
diameter) which is acquiredby seeking self correlation 
function for change with time of fluctuation of scattered light, 
it ispossible . 

[0047] 

organic carboxylic acid silver salt which can use for this 
invention can do preferably desalting. 

As method which does desalting especially restriction not to 
be canuse known method, but filtration method of floe 
formation water wash or other public knowledge can be used 
desirably with centriiuga] filtratioiu suction filtration^ 
ultrafiltration^ coagulation method . 

[0048] 

With this invention, vith high S/N, particle size is small, with 
the objective which obtains organic carboxylic acid silver salt 
solid dispersion which does not havecohesion, including 
organic carboxylic acid silver salt which is a image formation 
media, afterconverting aqueous dispersion which at same time 
does not include photosensitive silver salt substantially to 
high speed flow, it uses dispersion method which pressure 
drop is done,is desirable . 

[0049] 

And, after passing this kind of step, mixing with 
photosensitive silver saline solution,it produces photosensitive 
image formation media coating solution. 

When thermal developing photosensitive recording material is 
produced making use of this kind of coating solution haze is 
low, thermal developing photosensitive recording material of 
high sensitivity is acquired with low fog. 

Vis-a-vis this, converting to high pressure^ high speed flow, 
when dispersing, when the photosensitive silver salt it 
coexists, fog rises, sensitivity becomes easy to 
decreaseconsiderably. 

In addition, when it is not water as dispersion medium, 
organic solvent is used, the haze becomes high, fog rises, 
sensitivity becomes easy todecreasc. 

On one hand, being able to apply to method which mixes 
photosensitive silver saline solution, when it uses conversion 
method which converts portion of organic carboxylic acid 
silver salt in dispersion to photosensitive silver s^t sensitivity 
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[0050] 

*^u^>Kffi*gicjtLT 0.1 * >u%uiT-efcy. 



[0051] 

1990. ttSJE. pl84~pl85). IIICPLU*^ * 



[mil 

*<;SET*^b«E(c«ft$tt«)iS(c±i:?,r+ 



So 

ftfflE*l4-»lCl4 100^0kg/cin\ 35*1* 

tzMz^^i^^im^mzLxm^^ikim 

CttlCJtLT. iS^SfCigE. m^iiX<D^^ 
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becomes easy todecrease. 
[0050] 

In description above, converting under high pressure^ high 
speed, as for aqueous dispersion which is dispersed, being 
something which substantially does notinclude photosensitive 
silver salt, as for content with 0.1 mole % or less , as for 
addition of proactive photosensitive silver salt it is something 
which is not done vis-a-vis organic carboxy lie acid silver salt 
of photo-insensitive. 

[0051] 

Regarding to this invention, as description above for example 
[dispersion rheology and dispersing technology ] (Kajiuchi 
To^io^ Usui Hiroki work, 1991, Shinzansha Shuppan Ltd.« 
p357~p403 ), [Progressive 24 th collection of Kagaku 
Kogaku ] (The Society of Chemical Engineers, Japan Tokai 
Chapter compilation, 1990, Shinshoten. pl84-pl85 ),such as 
it is detailed concerning solid dispersion device and its 
technology whichare used in order to execute dispersion 
method, but as for dispersion method with the this invention, 
pressurizing aqueous dispersion which at least includes 
organic carboxylic acid silver salt with high pressure pump, 
etc after sending inside pipe, Passing thin slit where it was 
provided inside pipe, it is a method which disperses 
microscopic by after this causing sudden pressure decrease in 
dispersion. 

[0052] 

Generally, when (a ) dispersed quality passes narrow gap with 
high pressure^ high speed,it occurs concerning high pressure 
homogenizer which this invention is related, [shear stress ], 
itoccurs occasion where (b ) dispersed quality from under 
high pressure isreleased in ambient pressure, it is thought that 
[cavitation force ], dispersion to microscopic particle is done 
with or odier dispersion force . 

As dispersion equipment of this kind, you can list Gaulin 
homogenizer old, but with this device with gap where 
suffering dispersion which is sent with the hi^ pressure on 
cylindrical surface is narrow, it is converted by high speed 
flow, collidesto wall surface of periphery with spirit, 
emulsiflcation & dispersionare done with impact force. 

As for use pressure generally as for 100 - 600 kg/cm\ flow 
rate in range of the several m~30 m/sec, also those which 
administer or other device which increasescollision number of 
times with high flow rate section as saw blade shape are 
devised inordcr to increase dispersion efficiency. 

Vis-a-vis this, recently furthermore device where dispersion 
with high pressures high flow rate becomes possible has 
been developed, Microfluidizer (Microfluidics * international 
* corporation corporation), can list Nanomizer (Tokushu Kika 
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[0055] 

Th^-f^'-v -y-^Ks^k e-X5;k 
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Kogyo Co. Ltd. (DB 69-076-0442 )) etc as rq^resentative 

example. 

[0053] 

Microfluidics * international * corporation supplied 
Microfluidizer M-1 10 S-EH (GlOZinteraction chamber 
attachment), M-1 10 Y (HlOZinteraction chamber 
attachment), M-140K (GlOZinteraction chamber attachment), 
HC-5000 (L30Z or H230Zinteraction chamber attachment), 
you can list HC-8000 (E230Z or L30Zinteraction chamber 
attachment) etc as dispersion equipment which is suited for 
this invention. 



[0054] 

Making use of these device, pressurizing aqueous dispersion 
which at leastincludes organic carboxylic acid silver salt with 
high pressure pump, etc after sendinginside pipe, imparting it 
does desired pressure by passing thin slit where it was 
provided inside pipe, optimum organic carboxylic acid silver 
salinity scattering ones are obtained in this invention, the 
pressure inside pipe by with or other method which is reset to 
atmospheric pressure quickly causing sudden pressure drop in 
dispersion after this it is possible. 

[0055] 

Preceding dispersion operation, preparatory it disperses 
starting material liquid it isdesirable. 

dispersing means (for example high speed mixen 
homogenizes high speed impact milk Banbury mixes 
homogenizes kneades ball milU vibrating ball milU 
planetaiy ball milk attritos sand milk bead milk colloid 
milk jet milk roller milk tron milk high speed stone 
mill ) of public knowledge can be used preparatoiy as means 
which isdispersed. 

In addition to to mechanical dispersing, pH by fact that 
itcontrols coarse dispersion it does in solvent, after that, 
changing, the making fine particles it is good doing pH under 
existing of dispersing aid. 

It is good using organic solvent this time, as solvent which is 
used for coarse dispersion, usually organic solvent is removed 
alter making fine particles ending. 

[0056] 

Regarding organic cartx)xy lie acid silver salinity scattering of 
this invention, it dispersesto desired particle size it is possible 
with pressure difference at time of the flow rate^ pressure 
drop and adjustment of number of treatments, but from point 
of photographic behavior and particle size, flow rate pressure 
difference at time of 200 m/sec~600 m/sec« pressure drop 
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300m/ ^-^OOm/^. E*BTB#(DME*< 
1500~3000kg/cm' 0©fflT*fc4Ci:A<HlC»* 

ho 
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[00571 



range of900 - 3000 kg/cm^ is desirable, flow rate pressure 
difference at time of 300 m/sec-600 m/sec^ pressure drop is 
range of 1500 - 3000 kg/cm^ furthermore it is desirable . 

according to need be able to select dispersing frequency, 
usually number of treatments of the one time~10 times is 
chosen, but number of treatments of one time'^tfarice extent is 
chosen from pointof productivity. 

As what under high pressure designates this kind of aqueous 
dispersion as hi^ temperature becomes desirable, with kind 
of high temperature which exceeds 90 deg C the particle size 
easy to become large from point of dispersibility^ 
photographic behavior, there is a tendency where fog 
becomes high. 

Therefore, with this invention before converting to 
aforementioned high pressure^ high flow rate, step or step© 
after pressure drop or including cooling step in these both 
steps, temperature of this kind of water dispersion it is 
maintained atrange of 5 - 90 deg C by cooling step , to be 
desirable .furthermore range of preferably 5-80 deg C, 
Especially 5 - It is maintained at range of 65 cteg C, it is 
desirable. 

Especially, aforementioned cooling step is installed is 
effective when dispersing high pressure of range of 1500 - 

3000kg/cm^ 

As for cooler, those which use static mixer for duplex tube 
and the duplex tube according to necessary amount of 
exchanged heat multiple tube type heat exchanger, helical 
tube type heat exchanger etc can be selected appropriately. 

In addition, in order to increase efficiency of heat 
exchange,considering use pressure, preferred ones such as 
thickness^ thickness and material of tubeit should have 
chosen. 

coolant which is used for cooler, from amount of exchanged 
heat, it can do also well water of 20 deg C and cold water^ of 
5-10 deg C which were treatedwith refrigerator and to use 
ethylene glycol/ water or other coolant of according to 
need-30degC. 

[0057] 

With dispersion operation of this invention, organic 
carboxylic acid silver salt is dispersed imderexisting of 
aqueous solvent soluble diq)ersant (dispersing aid ) is 
desirable. 

As dispersing aid, copolymer^ maleic acid copolymer^ 
maleic acid monoester copolymer^ acrylo methyl propane 
sulfonic acid copolymer or other synthetic anionic polymer^ 
caiboxymethyl starchy carfooxymethyl cellulose or other 
semisynthetic anionic polymer of for example polyacrylic 
acid acrylic acid,anionic^ nonionic^ cationic surfactant 
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and other polyvinyl alcohoL polyvinyl pyrrolidone^ 
carboxymethyl cellulose of compounds or public knowledge 
which is stated in alginic acid^ pectin acid or other anionic 
polymer^ Japan Unexamined Patent Publication Hei 
7-350753 number, selecting polymeric compound which 
existsin polymer* or gelatin or other natural world of 
hydroxypropyl cellulose* hydroxypropyl methylcellulose or 
other public knowledge appropriately, you can use, but 
polyvinyl alcohol and water soluble cellulose derivatives 
especially are desirable. 

[0058] 

but dispersing aid mixes with powder of organic carboxylic 
acid silver salt or the organic carboxylic acid silver salt of wet 
cake state before dispersing, fact that yousend to dispersing 
machine as sluny is general method, with state 
whichbeforehand is mixed with organic carboxylic acid silver 
salt administeringtreatment with thermal processing and 
solvent , as organic carboxylic acid silver salt powder or wet 
cake is good. 

pH it is good controlling on dispersed fix)nt and back or 
whiledispersing with suitable pH adjustment medicine. 

[0059] 

In addition to to mechanical dispersing, pH by fact that 

itcontrols coarse dispersion it does in solvent, after that, 
changing, the making fine particles it is good doing pH under 
existing of dispersing aid. 

It is good using organic solvent this time, as solvent which is 
used for coarse dispersion, usually organic solvent is removed 
after making fine paiticles ending. 

[0060] 

dispersion which is manufactured retains while agitating with 
objective which holds down settling of fine particle when 
retaining, it is possiblealso to retain with state (state which 
uses for example gelatin and makes gel ) where viscosity is 
hi^ with the hydrophilic colloid . 

In addition, it is possible also to add antiseptic with objective 
whichprevents microbe or other propagation when retaining. 

[0061] 

particle size (volume weighted average diameter) of organic 
carboxylic acid silver salt solid fine particle dispersion of this 
invention irradiates the laser light to solid fine particle 
dispersion which is dispersed in for example liquid, seeks 
from the particle size (volume weighted average diameter) 
which is acquired by seeking self correlation function for 
change with time of the fluctuation of scattered light, it is 
possible . 
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<ky»*L<l4¥iSe^*^X 0.1 iim ei± 5.0 
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[0062] 
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[0064] 
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[006S] 
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solid fine particle dispersion of average particle size 0.05 ;mu 
m or greater 1 0.0 ;mu m or less is desirable. 

more preferably average particle size 0.1 ;mu m or greater 
5.0 ;mu m or less^ fiirthermore it is a preferably average 
particle size 0. 1 ;mu m or greater 2.0 ;inu m or less. 

[0062] 

particle size distribution of organic carboxylic acid silver salt 
is monodisperse, it is desirable. 

Concretely, percent (variance ) of value which divides 
standard deviation of volume weighted average diameter at 
volume weighted average diameter 80% or less^ more 
preferably 50 % or less* furthermore is preferably 30 % or 
less. 

[0063] 

It seeks from transmission electron microscope image of 
organic carboxylic acid silver salinity scattering ones, as the 
measurement method of shape of organic carboxylic acid 
silver salt it is possible . 

[0064] 

organic carboxylic acid silver salt solid fine particle 
dispersion which is used for this invention at least is the 
organic carboxylic acid silver salt and something which 
consists of water. 

Ratio of organic carboxylic acid silver salt and water is not 
something whichespecially is limited. Ratio which is occupied 
in entirety of organic carboxylic acid silver salt is5 - 50 
weight%, it is desirable , range of especially 10 • 30 weight% 
is desirable. 

It is desirable to use aforementioned dispersing aid, but 
smallest amount it isdesirable to use in range which is suited 
in order to designate particle size"" as minimum* range of 1 - 
30 weight%, especially 3-15 weight% is desirable vis-a-vis 
organic carboxylic acid silver salt 

[0065] 

TRANSLATION STALLED this inventionoiganic carboxylic 
acidsalinephotosensitive silver salinephotosensitive recording 
materialorganic carboxylic acidsaltphotosensitive silver 
saltmbcing ratioobjectiveorganic carboxylic 
acidsaltphotosensitive silver saltinole %mole %^ mole % 



When mixing, as for mbcing organic carboxylic acid silver 
saline dispersed liquid o£2 kinds or more and photosensitive 
silver saline dispersed liquid of 2 kinds or more, it is a method 
whichis desirably used for adjusting f^tographic behavior. 
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[0066] 

You can use organic carboxylic acid silver salt of this 
invention with desired amount, butshowing at quantity per 
recording material lm^ 0.1 - 5 g/m^ are desirable as tfie silver 
amount, furdiermore it is a preferably l~3g/m^. 

[0067] 

As for photosensitive silver halide which is used for this 
invention, as for especiallyrestriction it is not as halogen 
composition, can use silver chloride^ silver bromochlorida, 
silver bromide^ silver iodobromide^ silver 
iodochlorobromide. 

distribution of halogen composition inside particle is good 
even with uniform ,is possible to be something where halogen 
composition changes in step, orto be something which 
changes in continuous is possible. 

In addition, silver halide particle which possesses core/shell 
structure can be useddesirably. 

core/shell particle of preferably 2'-5-fold structure^ more 
preferably 2-4-fold structure can be used as structure. 

In addition localized is done also technology which can use 
silver bromide for surface of silver chloride or silver 
bromochloride particle desirably. 

[0068] 

formation method of photosensitive silver halide is informed 
with this industiy well, can use the No. 1 7029^ of for 
example Research Disclosure 1978 June and method which is 
stated in U.S. Patent 3,700,458 nimiber,but photosensitive 
silver halide is manufactured concretely by adding 
silver-supplying compound and the halogen-supplying 
compound in gelatin or other polymer solution, method which 
after that is mixedwith organic carboxylic acid silver salt is 
used 

As for particle size of photosensitive silver halide, small thing 
to be desirable 0.20;mu m or less« more preferably 0.01 ;mu 
m or greater 0. 1 5 ;mu m or lesSx furthermore preferably 
0.02 ;mu m or greater O.I 2 ;mu m or less isgood concretely 
because of objective which holds down clouding after image 
formation low. 

particle size referred to here, when silver halide particle is 
so-called regular crystal of cube or octahedron,is length of 
comer of silver halide particle. 



In addition, when silver halide particle is platelet particle, 
when converting to circular image of same surface area as 
projected surface area of main surface, it is diameter. 
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In addition when it is not a regular crystal, in case of for 
example spherical particle^ rod shape particle or other , 
whenthinking volume of silver halide particle and of identical 
sphere, it is diameter. 

[0069] 

cubCv octahedron^ platelet particle^ spherical particle^ 
rod shape particle^ potato-shaped particle etc can be listed as 
shape of silver halide particle, but regardingto this invention, 
especially, cubic particle^ platelet particle is desirable. 

average aspect ratio when platelet is used preferably 
100: l'-2: U more preferably 50: 1-3: 1 is good. 

Furthermore, comer of silver halide particle circle can use 
also particle which it waited desirab^. 

Concerning surface index (mirror exponent) of outer surface 
of photosensitive silver halide particle there is notespecially 
restriction. Ratio which (100) surface where spectral 
sensitization efficiency when spectral sensitizing 
pigmentadsoibs is high occupies is high, it is desirable . 

50% or more is desirable as ratio, 65% or more is more 
desirable, 80%or more furthermore is desirable. 

ratio of mirror exponential (100) surface it seeks TTani; 
Journal of Imaging Science whichutilizes adsorption 
dependency of (1 1 1) surface and (100) surface in adsorbing of 
sensitizing dye (8750 - 9237, PSENAC ), with method which 
is stated in 29,165 (1985) it ispossible . 

[0070] 

photosensitive silver halide particle of this invention contains 
Group VII of Periodic Table or metal or metal complex of 
Group Vm (7 th-Group ID ). 

It is a preferably rhodiunu rhenium* rutheniunv 

osmiunu iridium as Group VII of Periodic Table or metal of 

Group Vin or center metal of metal complex. 

These metal complex it is good with even 1 kind and, 
complex of same kind metal and dissimilar metal 2 kinds or 
more it is possible to jointly use. 

As for desirable content range of 1 X lO'^mole is desirable 
from 1 X 10"'mole vis-a-vis silver 1 mole, range of 1 X 
lO'^mole is more desirable from 1 X lO'^mole. 

metal complex of structure which is stated in Japan 
Unexamined Patent Publication Hei 7-225449 number etc as 
the stmcture of exemplaiy metal complex can be used. 

[0071] 



Page 29 Paterra Instant MT Machine Translation 



JP2000010237A 

□ ani/'^A(iii)^ffi. ^>^^;DDTaDi?"t7 
A(iii)ffi^g. •rh7^nni/Taai/'t7A(iii)ffi 

5>ai;'t7A(in)^ffi, huif7hPi;';7Aaii)« 

7;i/*U(fi«*lf KCU NaCU KBr. NaBr lf)$* 
a fS^aSffll^ "Set 

*5S1±Pi;'f7A^fflL^^^t^^y|C/^□yMbil 
8ISifi*lc, fct,A>i:i()P-x't;A$K-:^Urfc* 
»J()!)MPy>fl;att^-« »ftlLr *C 

[0072) 

c*it><o p v-;? Aib^itao) siioaii/ NP y><k 

1 ^;u^fcy ixio'^^u-sxio-'^ji/oas 
HA<»*UC ^lc»*L<li 5 X 10"* * x 

[0073] 

c+it.a)<b^!t^j<DSlnii, /\pyMbffill««i& 

fiKi^icaittiu /NpyMbHtt^-^icifi^a* 

[0074] 

x5';7A(ii#igBg 63-2042 ^. nmw- 1-285941 

1^ 2-20852 -^^ H 2-20855 ^^iZtiVLt*l 



ecu M (* Ru. Re, ttclt Os * SL, L (tEfit 
■y-^at, n (* 0» K 2, 3 4 ^af. 

[0075] 



2000-1-14 

water soluble rhodium compound can be used as rhodium 
compound which is used for this invention. 

With for example halorhodium (III ) compounds or rhodium 
complex salt those which have halogen^ amines^ oxalato 
etc as ligand. You can list for example hexachloro rtiodium 
(III ) complex salt^ penta chloro aquo rhodium (III ) 
complex salt^ tetrachloro di aquo rhodium (III ) complex 
salt^ hexa bromo rhodium (III ) complex salt^ hexammine 
rhodium (III ) complex salt^ trizalato rhodium 011 ) complex 
salt etc. 

These liiodium compound are used, melting in water or 
suitable solvent, but solution of ihodium compound method 
of being well done generally in order to bestabilized, namely, 
hydrogen halide aqueous solution (for example hydrochloric 
acid hydrobromic acii hydrofluoric acid etc), or method 
which adds alkali halide (for example KCU NaCU KBr^ NaBr 
etc) can be used. 

Adding another silver halide particle where rhodium dope is 
made time of silver halide manufacturing, beforehand instead 
of using water solubility rhodium, also it ispossible to melt 

[0072] 

addition quantity of these rhodium compound range of per 
mole of silver halide 1 X 10**mole~5 X IC^mole is desirable, 
it is a particularly preferably 5 X lO'^mole-l X 10"*mole. 

[00731 

It adds these compound, when producing silver halide 
emulsion particle and coating fabric before doing emulsion, in 
each step as needed, it is possible, but it adds at time of 
especially emulsion formation, isinstalled in silver halide 
particle it is desirable . 

[0074] 

rheniunu rutheniunu osmium which is used for this 
invention Japan Unexamined Patent Publication Showa 6 3- 
2042 number and J^an Unexamined Patent Publication Hei 
1- 285941 number, same 2 - 20852, same is added in form of 
water soluble complex whichin 2 - 20855 etc is stated. 

Especially, you can list hexacoordinate complex which is 
shown with formula belowas desirable ones. 

[ML6]<sup>n- 

M displays Riu Re^ or Os here, L displays the ligand, n 
displays 0, 1, 2 and 3 or 4. 

[0075] 

In this case, as for counterion it can use ammonium or alkali 
metal ionwith importance. 
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[0076] 

*tcff*Ll^i^(4Ti:LTli/\D>f>^b1^5i^^a 

[00771 



metal ionwith importance. 
[0076] 

In addition you can list haiide compound Uganda cyanide 
ligand cyanate Uganda nitrosyl ligand^ thionitrosyl ligand 
etc as desirable ligand 

Example of concrete complex which is used for this invention 
below isshown, but this invention is not something which is 
limited in this. 

[0077] 



[ReC16]3- 


[ReBr6]3- 


[ReCI5{NO)]2- 


[ReCI6 ] 3 - 


[ReBr6]3- 


[ReC15 (NO )] 2 - 


[Re(NS)Br5]2 


[Re(NO)(CN)5]2 


[Re(0)2(CN)4]3- 


[Re(NS)Br5]2 


[Re(NO)(CN)5]2 


[Re (0 ) 2 (CN ) 4] 3 - 


[RuC16]3- 


[RuC14(H20)2]- 


[RuC15(H20)]2- 


[RuCI6 ] 3 - 


[RuC14(H20)2]- 


[RuC15 (H20)]2. 


[RuC15(NO)]2 


[RuBr5(NS)]2- 




[RuC15 (NO )] 2 


[RuBr5(NS)]2- 




[Ru(CO)3C1312. [Ru(CO)C15]2- 


[Ru(CO)Br5]2- 


[Ru(CO)3C13]2.[Ru(CO)C15]2- 


[Ru(CO)Br5]2. 


[OsC1613- 


[OsC15(NO)]2. 


[Os(NO)(CN)5]2- 


[OsC16 ] 3 - 


[OsC15 (N0)]2- 


[Os(NO)(CN)5]2- 


[Os(NS)Br5]2 


[Os(0)2(CN)414 




[Os(NS)Br5]2 


[Os(0)2(CN)4]4 




[0078] 


[0078] 





ctif)(D<b^1»<)!>SJ!Bfili/\ayMbffi 1 ^ ;u 
afcy lxio-»*;u-ixio-*^>uDffiHA<»* 

[0079] 



addition quantity of these compound range of per mole of 
silver haiide 1 X 10''mole--l X lO'^mole is desirable, it is a 
particulariy preferably 1 X 10"*mole~l X IC^mole. 

[0079] 

It adds these compound, when producing silver haiide 
emulsion particle and coating fabric before doing emulsion, in 
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each step as needed, it is possible, but it adds at time of 
especially emulsion formation, isinstalled in silver halide 
particle it is desirable . 

[0080] 

Adding these compound in grain forming of silver halide, to 
install in silver halide particle,powder of metal complex or 
aqueous solution which is melted in NaCU KCI 
andsimultaneous, method of adding to water soluble salt in 
grain forming or in the water solubility halide solution. Or 
when silver salt and halide solution are mixed simultaneously, 
of adding as solution of third manufacturing silver halide 
particle with method of 3 liquid simultaneous mixtures 
method. Or there is a method etc which throws aqueous 
solution of metal complex of the necessary amount to reactor 
in grain forming. 

method which adds especially powder or aqueous solution 
which is meltedin NaCU KCI and simultaneous, to water 
solubility halide solution is desirable. 

[0081] 

It adds to particle surface, at time immediately after or 
physical ripening the grain forming middle or when ending or 
time of chemical ripening it ispossible also to throw aqueous 
solution of metal complex of necessary amount to the reactor. 

[0082] 

various ones can be used as iridium compound which is used 
with this invention, butyou can list for example hexachloro 
iridiunu hexammine iridiunu trioxalato iridiunu 
hexacyano iridiunu penta chloro nhrosyl iridium etc. 



These iridium compound are used, melting in water or 
suitable solvent, but solution of iridium compound method of 
being well done generally in order to bestabilized namely, 
hydrogen halide aqueous solution (for example hydrochloric 
acid hydrobromic acid« hydrofluoric acid etc), or method 
which adds alkali halide (for example KCL NaCL KBr« NaBr 
etc) can be used 

Adding another silver halide particle where iridium dope is 
made time of silver halide manufacturing, beforehand instead 
of using water solubility iridium, also it ispossible to melt. 

[0083] 

Furthermore it is possible to silver halide particle which is 
used for this invention,to contain cobalts iron^ nickek 
chromiunu palladiunu platinunu goId« thalliunu 
copper^ leaii or other metal atom. 
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hexacyano metal complex can be used desirably cobalu 
iroiw chromium^ f\irthermore concerning the compound of 
ruthenium. 

As embodiment, you can list ferricyanide ion^ ferrocyanide 
ion. hexacyanocobaltate ion^ hexacyano chromic acid ion^ 
hexacyano ruthenium acid ion etc, but it is not 
somethingwhich is limited in these. 

metal complex in silver halide containing and to core to high 
concentration it maycontain in uniform, or in shell part in 
high concentration containing wellespecially restriction there 
is not. 

[0084] 

Above-mentioned metal per mole of silver halide 1 X lO'^-l 
X IC^mole is desirable. 

In addition, above-mentioned metal is contained, it can add at 
thetime of particle manufacturing to metal salt of shape of 
simple salt, double salt, or the complex salt. 

[0085] 

photosensitive silver halide particle desalting is possible by, 
water wash of method which isinformed with this industry 
such as noodle method, floculation method, but regarding to 
this invention,desalting doing, it is not necessaiy to do. 

[0086] 

When gold sensitization is administered to silver halide 
emulsion of this invention, even when oxidation number of 
gold +univalent as gold sensitizer which is used, gold 
compound which is good with as many as +triva]ent, as gold 
sensitizer usually, is usedcan be used. 

You can list chloroauric acid, potassium chloroaurate^ 
auric trichloride^ potassium auric thiocyanate. potassium 
iodoaurate. tetracyanoauric acid« ammonium 
aurothiocyanate. pyridyl trichlorogold etc as representative 
example. 

[0087] 

addition quantity of gold sensitizer differs depending upon 
various condition , but it is a per mole of silver halide 
IC'mole or more lO'^moIe or less> more preferably 10"*mole 
or more 5 X lO^mole or less as criterion. 

[0088] 

silver halide emulsion of this invention jointly uses gold 
sensitization and other chemical sensitization is desirable. 

As method of other chemical sensitization, sulfur sensitization 
metiiod. selenium sensitization methods tellurium 
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sensitization methocL noble metal sensitization method or 
other method which is knowncan be used. 

When you use. combining with gold sensitization method, for 
example sulfur sensitization method and gold sensitization 
methoi selenium sensitization method and the gold 
sensitization methods sulfur sensitization method and 
selenium sensitization method and gold sensitization methods 
sulfur sensitization method and tellurium sensitization method 
and gold sensitization methods sulfur sensitization method 
and the selenium sensitization method and tellurium 
sensitization method and gold sensitization method etc are 
desirable. 

[0089] 

sulfur sensitization which is used for this invention desirably, 
usually, adding the sulfur sensitizer, is done by constant time 
agitating emulsion with high temperature of 40 deg C or 
greater. 

Other than sulfur compound which uses compound of public 
knowledge as sulfur sensitizer tobc possible, is included in for 
example gelatin, various sulfur compounds for example 
thiosulfuric acid salt and the thioureas^ thiazoles^ 
rhodanine etc can be used. 

Desirable sulfur compound, thiosulfuric acid salt, is thiourea 
compound. 

addition quantity of sulfur sensitizer changes under size or 
other various condition of pH^ temperature^ silver halide 
particle at thetime of chemical ripening, but with per mole of 
silver halide lO'^'-lO'^mole , it is a more preferably 
lO'^'-lO'^mole. 

[0090] 

selenium compound of public knowledge can be used as 
selenium sensitizer which is used for the this invention. 

namely, usually, adding unstable type and/or non-unstable 
form selenium chemicalcompound, it is done by constant time 
agitating emulsion with high temperature of 40 deg C or 
greater. 

Japan Examined Patent Publication Sho 4 4- 15748 number 
and same 43 - 13489, Japan Unexamined Patent Publication 
Hei 4- 2S832 number, same 4 - isstated compound which can 
be used 109240, same in 4 - 324855 etc as unstable selenium 
compound. 

Especially, General Formula in Japan Unexamined Patent 
Publication Hei 4- 324855 number (VIII ) and compound 
which isshown with (IX ) is used, it is desirable . 

[0091] 

tellurium sensitizer which is used for this invention, is 
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compound which forms the tellurium conversion silver which 
is presumed that in silver halide particle surface or the 
internal, it becomes sensitization nucleus. 

It can test with method which is stated in Japan Unexamined 
Patent Publication Hei 5-31 3284 numberconceming tellurium 
conversion silver production rate in silver halide emulsion. 

for example diacyltelluride and bis (oxycarbonyl ) telluride, 
bis (carbamoyl ) telluride, diacyltelluride and bis 
(oxycarbonyl ) di telluride, bis (carbamoyl ) di telluride, 
compounds tellurocarbonate, Te-organyl tellurocarboxylate 
ester and the di (poly ) telluride which possess P=Te bond, 
compounds Te-containing heterocyclic ring and 
tellurocarbonyl compounds inorganic tellurium compounds 
colloidal tellurium etcwhich possess telluride, tellurol, 
telluroacetal, tellurosulfonate and P-Te bond can be used as 
tellurium sensitizer. 



Concrete, U.S. Patent 1,623,499 number, same No. 3,320,069 
number, same No. 3,772,0 3 1 number, theEnglish Patent No. 
235,21 1 number, same No. 1,121,496 number, same No. 
1,295,462 number, same No. 1,396,696 number, Canadian 
Patent No. 800,958 number, Japan Unexamined Patent 
Publication Hei 4- 204640 number and Japan Patent 
Application Hei 3- 53693 number, thesame 3 - 131,598, same 
4 - 129787, Journal of the Chemical Society, Chemical 
Communications (Journal of the Chemical Society, Chemical 
Communications (0022 - 4936, JCCCAT )) 635 (1980), ibid 
110 2 (1979), the ibid 645 (1979), Journal of the Chemical 
Society, Perkin Transactions (Journal of the Chemical Society 
(JCSIA ) Pericin. Trans. ) 1 and 2191 (1980), S. Patai (S. Pa 
tai ) compilation, the the ♦ chemistry ♦of* organic ♦ 
selenium * and * tellerium * compounds (The Chem istiy of 
organic Ser enium and Te Uunium compounds ), Vol.] 
(1986), compound which is stated in same Vol.2 (1987) can 
be used. 

General Formula in especially Japan Unexamined Patent 
Publication Hei 5-3 1 3284 number (II ), (III ), compound 
which isshown with (IV ) is desirable. 

[00921 

amount used of selenium and tellurium sensitizer which are 
used with this invention changes under silver halide particle^ 
chemical ripening conditions etc for using, but per mole of 
silver halide 10"*~10"Wle^ preferably 10*^-10'^mole extent 
isused generally. 

As condition of chemical sensitization in this invention there 
is not especiallyrestriction. S - 8, as pAg as pH 6 - 1 1, with 
preferably 7-10 , they are 40 -95 deg C preferably 45-85 
deg C as temperature. 
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[00931 
[0094] 

ILS«(D pH ^ 7 Kl±*fcl± pAg ^ 8,3 W 
[0095] 

*f6WCD/\n>f><bS?Lafltt. Kitl'i*^Ba**lt 

293,917 ^lC5^$tl«>:*Jfc(C <fey. ^7tX)UH^> 
^^b^l^S^SttlLTtcfet^o 

[0096] 



[0097] 

*«W<DSjt1±/\py>4bffl(7>fl6fflSi:LT 
D>fMbffi o:oi ^)m± 0.5 ^;i/«T*<»*L 

<. 0.02 ^)l^&i± 0.3 ^JUKlT*<«fcy»*LC 
0.03 ^/Hsl± 0.25 ^;bKlT*<1*lC»«Ll^ 

»J ^riSSLfcS5ttt/\P^*Mb«Bi:^«*;u 
T*iS®*S7Lfc«jfe1±/NPy><bffl^;l^LT 



[0093] 

In process of formation or physical ripening of silver halide 
particle cadmium salu sulfite salu leadsalt^ thallium salt 
etc itis possible to coexist to silver halide emulsion which is 
used for this invention. 

[0094] 

Regarding to this invention, you can use reductive 
sensitization. 

for example tin (I ) chloride, amino imino methane sulfinic 
acid, hydrazine derivative, borane compound, silane 
conq)ound. polyamine compound etc can be used for other 
than ascorbic acid, thiourea dioxide as the exemplary 
compound of reductive sensitation method. 

In addition, pH of emulsion keeping 7 or greater or pAg in8.3 
or less, reductive sensitization it is possible by maturing. 

In addition, reductive sensitization it is possible by 
introducing single addition portion of the silver ion in grain 
forming. 

[0095] 

silver halide emulsion of this invention may add thio sulfonic 
oxide with method which is shown in Europe Japan 
Unexamined Patent Publication 293,917 number. 

[0096] 

silver halide emulsion in photosensitive recording material 
which is used for this invention, is good with alsojust one 
kind and, 2 kinds or more (Those where for example average 
pardcle size differs. Those where halogen composition 
differs. Those where crystal habit differs. Those where 
condition of chemical sensitization differs. ) it is possible to 
jointly use. 

[0097] 

As amount used of photosensitive silver halide of this 
invention photosensitive silver halide 0.01 mole or more 0.5 
mole or less is desimblevis-a-vis organic carboxylic acid 
silver salt 1 mole, 0.02 mole or more 0.3 mole or less are 
more desirable, 0.03 mole or more 0.25 mole or less 
especially are desirable. 

silver halide particle and organic carboxylic acid silver salt 
which respectively itmanufactures end concerning mixing 
method and mixing condition of photosensitive silver halide 
and organic carboxylic acid silver salt which are 
manufactured separately, methodof mixing with high-speed 
stirrer and ball mill, sand mill, colloid mill, vibrating 
mill, homogenizer etc. Or mixing photosensitive silver 
halide which it manufactures ends with timing of the any 
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•^N.Hamby, MJ.Edwards. A.W.NienowS. M 
1989 8 lCEe*tlTl^5X^^y^7 

[0099] 

*IIWlcj3it^liSfe*i:LTIiMDyMbfl 

RESEARCH DISCLOSURE Iteinl7643IV-A ^ 
(1978 # 12 ^ p.23). I^lteml83ixa(1979 ^8 
M p.437)ICtB«tL<(i5lffl**lfc3tittlCffi» 

[0100] 

if-, #fe#3«*U-tf-^ LED fiiz<r)\.Mo 
»*^^fe3t3SlC**UT(i. ^SaSS 54-18726 # 
lcEe<D I-l A>C> 1-38 a)<b^«J, ^ga^F 
6-75322 #lC|Btt(D I-l Am& 1-35 (Dft^lSlfeJ: 
7-287338 #lCffit6(D I-l A^& 1-34 <D 
ib^ia. 55-39818 ^cE»(Dfe^ 1 *^ 

20. ^eara 62-284343 ^CtBSO) I-l A>f> 
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which is in midst of manufacturing organic carboxylic acid 
silver salt,there is a method etc which, manufactures organic 
carboxylic acid silver salt, butif effect of this invention 
appears in fully, in there is notespecially restriction. 

[00981 

addition time where is desirable to inside of image-fonning 
layer coating solution of silver halide of this invention, from 
180 min ago which coating fabric are done fromimmediately 
before and before preferably 6 0 min they are 10 second ago, 
but ifeffect of this invention appears in fUlly concerning 
mixing method and the mixing condition, regarding there is 
not especially restriction. 

average residence time which was calculated from addition 
flow and liquid feed rate to coater as exemplary mixing 
method there is a method which uses static mixer etcwhich is 
staled in method and N.Hamby^ M.F.Edwards^ A. W. Ni 
enow work and Chap.8 etc of Takahashi Koji meaning "liquid 
mixing technology" (Nikkan Kogyo Shimbunsha publication, 
1989) which with tank which it tries to be desired time mixes. 

[0099] 

Occasion where it adsorbs into silver halide particle as 
sensitizing dye in the this invention, with desired wavelength 
domain if it is something which spectral sensitizing it 
ispossible silver halide particle, it is good any ones. 

As sensitizing dye, cyanine dye, merocyanine dye^ 
complex cyanine dye^ complex merocyanine dye^ 
holopolar cyanine dye^ styryl dye^ hemicyanine dye* 
oxonol dye^ hemioxonol dye etc can be used. 



useful sensitizing <fye which is used for this invention for 
example RESEARCH DISCLOSURE Iteml7643IV-Item A 
(1978 December p.23 ), in same Iteml8 31 X section (1979 
August p.437 ) statement or is stated in literature which 
quotation isdone. 

Especially, sensitizing dye which possesses various laser 
imager^ scanner^ image setter and spectrum sensitivity 
which is suited for spectral characteristic of light source of 
photoengraving camera can be selected profitably. 

[0100] 

As example of spectral sensitizing to red light, vis-a-vis 
He-Nelaser* red color semiconductor laser and the LED or 
other so-called red light source. From 1-1 which is stated in 
dye 1 to 20^ Jq)an Unexamined Patent Publication Showa 6 
2- 284343 number which from the 1-1 which from M which 
is slated in Japan Unexamined Patent Publication Showa 5 4- 
1 8726 number isstated in compounds Japan Unexamined 
Patent Publication Hei 6-75322 number of 1-38 from 
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[0101] 

750~1400nm a>aSf|«a)¥3ltt:b jt 
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[0102] 
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compound of I-3S and I-I which is stated in Japan 
Unexamined Patent Publication Hei 7-287338 number is 
stated in the compounds Japan Examined Patent Publication 
Sho 55-39818 number of 1-34 compound of 1-37 and 
compound etc of 1-34 are selected profitably from I-l which is 
staled in Japan Unexamined Patent Publication Hei 7-287338 
number. 

[0101] 

Vis-a-vis semiconductor laser illuminant of wavelength 
domain of 750 - 1400 nm, the sensitization is possible 
profitably to spectral with various known dye which includes 
cyanine^ merocyanine^ styryU hemicyanine^ oxonoU 
hemioxonol and xanthene dye. 

useful cyanine dye is cyanine dye which possesses for 
example thiazoline nucleus^ oxazoline nucleuss pyrroline 
nucleus^ pyridine nucleus^ oxazole nucleus^ thiazole 
nucleus^ selenazole nucleus and imidazole nucleus or other 
basic nucleus. 

Desirable ones thiohydantoin nucleus^ rhodanine nucleus^ 
oxazolidine dion nucleus^ thiazoline dion nucleus^ 
barbitunc acid nucleus^ thiazolinone nucleus^ 
malononitrile nucleus and pyrazolone nucleus or other acidic 
nucleus include with useful merocyanine dye inaddition to 
above-mentioned basic nucleus. 

In above-mentioned cyanine and merocyanine dye, those 
which possess the imino group or carboxyl group are 
especially effective. 

for example U.S. Patent 3,761,279 number, same 3,719,495, 
same 3,877,943, English patent 1,466,201 number, same 
1,469,1 17, same 1,422,057, Japan Examined Patent 
Publication Hei 3- 103 91 number and sanie6 - 52387, Japan 
Unexamined Patent Publication Hei 5-341432 number, same 
6 - 194781, same, it is possible toselect suitably from known 
kind of dye which is stated in 6 -301 141. 

[0102] 

Especially as for desirable ones, cyanine dye which possesses 
thioether bond-containing substituent (dye which is stated in 
Japan Unexamined Patent Publication Showa 6 2- 58239 
number, same 3 - 138638,same 3 - 138642, same 4 - 255840, 
same 5 - 72659, same 5 - 72661, samc6 - 222491, same 2 - 
230506, same 6 - 258757, same 6 - 3 17,868, same 6- 324425, 
Jq)anese Publication of International Patent Application 
7-500926 number and U.S. Patent 5,541,054 number as 
example), dye which possesses carboxylic acid groiq) (dye 
which is stated in Japan Unexamined Patent Publication Hei 
3- 163440 number and same 6 - 301 141,U.S. Patent 5,441,899 
number as example), you can list merocyanine dye« 
multinuclei merocyanine dye and multinuclei cyanine dye 



Page 38 Paterra Instant MT Machine Translation 



JP2000010237A 

51-127719^. l^52-80829#. 

1^ 59-214846 m 60-6750 m 63-159841 

nmw- 6-35109 6-59381 ^. m 
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[0103] 

J-band ^JBfiE-rSfefgi:LT5l«:Si^8t 
5,510,236^, 1^ 3,871.887 -f^OllJfiC? 5 IBS«) 
feig, ^Ba¥ 2-96131-^, ^gara 59-48753 
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1i-fe^J:i;dfiiiS$^-r«9Sa Research 
Disclosurel76^ 17643(1978^ 12^ 23 
M IV (0 J &^>(*^^ira 49-25500 1^ 
43-4933 ^eaSS 59-19032 1^ 59-192242 



[OlOS] 
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^k 3->h4ri/-i-:^P/ V— ;k 3-^h+*>-i-:^^ 

[0106] 

*H^IF 3,469.987 -^WaBtfillCgfl** 
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(dye which is stated in J^an Unexamined Patent Publication 
Showa 47-6329 number, same 49 - 105524,same 51 - 127719, 
same 52 - 80829, same 54-61517, same 59 - 214846,same 60 
• 6750, same 63 - 159841, Japan Unexamined Patent 
Publication Hei 6-35 109 number, same 6 - 59381 , same 7 - 
146537, same 7 - 146537, Japanese Publication of 
International Patent Application 55-501 1 1 number, English 
patent 1,467,638 number and U.S. Patent 5,281,5 15 number) 
as structure of dye which is used for this invention. 

[0103] 

In addition, U.S. Patent 5,5 10,236 number, dye. Japan 
Unexamined Patent Publication Hei 2-961 31 number and 
Japan Unexamined Patent Publication Showa 59-48753 
numberwhich are stated in Working Example 5 of same 
3,871,887 can be disclosedas dye which forms J-band, can use 
for this invention desirably. 

[0104] 

It is possible to use these sensitizing dye for alone, 2 kinds or 
more combining, touse it is possible. 

Combination of sensitizing dye especially is used often with 
objective of strong color sensitization. 

With sensitizing dye, with substance which does not absorb 
dye or the visible light which does not have that itself spectral 
sensitizing action substantially, it ispossible to include 
substance which shows strong color sensitization in emulsion. 

substance which shows combination and strong color 
sensitization of dye whichshows useful sensitizing dye, 
strong color sensitization is stated J section, or Japan 
Examined Patent Publication Sho 49-25500 number andsame 
43 - 4933, Japan Unexamined Patent Publication Showa 
59-19032 number of research DisclosureVol. 176 17643 (1978 
December issues) p. 23 IV, same in 59 -192242 etc. 

[0105] 

sensitizing dye is added in silver halide emulsion, it is 
possible to disperse those in emulsion directly and, or melting 
in alone or mbced solvent of thewater and methanok 
ethanoU propanoU acetone^ methyl cellosolve^ 2,2,3, 3- 
tetrafluoropropanoU 2,2, 2- trifluoroethanok 3- methoxy - 1- 
propanoU 3 - methoxy - 1 - butanoU 1 - methoxy -2- 
propanoU N, N- dimethylformamide or other solvent, it is 
possible to add to emulsion. 

[0106] 

In addition, as disclosed in U.S. Patent 3,469,987 
specification etc, dye is melted in the organic solvent of 
volatile, this solution is dispersed in water or hydrophilic 
coUoid,niethod this dispersion being added to in emulsion. As 
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*ffli^H^ 4,225,666 f^iaBS 58-7629 
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Japan Examined Patent Publication Sho 4 4- 23389 number^ 
same 44 - 27555, same in 57 - 22091 etcdisclosed, method of 
melting dye in acid, this solution adding in emulsion, adding 
to in emulsion coexisting, with acid or base as aqueous 
solutioa TRANSLATION STALLED As Japan Unexamined 
Patent Publication Showa 5 3- 102733 number, same 
disclosed in 58 - 105141, dispersing the dye directly in 
hydrophilic colloid, method of adding dispersion in the 
emulsion. As disclosed in Japan Unexamined Patent 
Publication Showa 5 1- 74624 number, it melts dye making 
use of the compound which red shift is done, it is possible 
also to use method which adds this liquid to in emulsion. U.S. 
Patent 3,822, 135specificationsurfactantaqueous 
solutioncolioid dispersionemulsion 

In addition, it is possible also to use ultrasound for melting. 
[0107] 

time which adds sensitizing dye which is used for this 
invention in the silver halide emulsion of this invention is 
useful so far and it is good in any step of the emulsion 
preparation which is recognized . 

As for example U.S. Patent 2,735,766 number and same 
3,628,960, same 4,183,756, same4,225,666, Japan 
Unexamined Patent Publication Showa 58-184142 number, 
disclosed in same 60 - 196749 or other specification, wayin 
tirne^ desalting step before grain forming process and/or 
desalting of silver halide firom after and/or desalting it is 
disclosed in time^ Japan Unexamined Patent Publication 
Showa 58-1 1 3920 number or other specification to before 
starting chemical ripening, after time^ chemical ripening 
immediately before chemical ripening or in the step. Before if 
emulsion of time to coating fabric is applied, itis, it is possible 
to be added in what time^ step. 

In addition, way U.S. Patent 4,225,666 number, it is disclosed 
in Jq>an Unexamined Patent Publication Showa 58-7629 
number or other specification, same compound with alone, in 
for example grain forming process and you dividein chemical 
ripening process or after chemical ripening completing or 
combining with compound of different kind structure, l)efore 
chemical ripening or in step and such as divide 
aftercompleting doing dividing, it is possible to add. Dividing, 
changing kind of combination of compound and compound 
which it adds, it is possible to add. 

[0108] 

Adjusting to sensitivity and fog or other performance, as 
amount used of sensitizing dye in the this invention it is 
possible to be a desired amount, but per mole of silver halide 
10^-1 mole of photosensitive layer isdesirable, 10 
<sup>-4-10''mole furthermore are desirable. 
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[0109] 

reductant for organic carbo^Q^Iic acid silver salt is included to 
recording material of the this invention, it is desirable . 

reductant for organic carboxylic acid silver salt may be 
substance, preferably organic substance of option which 
reduces silver ion in metallic silver. 

phenidone. hydroquinone and catechol or other conventional 
photograph developer are useful, but hindered phenol 
reductant is desirable. 

reductant 5 - 50% (mole ) is included vis-a-vis silver 1 mole 
of surfacewhich possesses image-forming layer, it is 
desirable , it is includedwith 10-40 mole %, furthermore it is 
desirable . 

added layer of reductant is good any layer of surface 
whichpossesses image-forming layer. 

When it adds to layer other than image-forming layer, 10-50 
mole % and usesmore than usual vis-a-vis silver 1 mole is 
desirable. 

In addition, reductant only when developing as had 
functionelfectively, is good even with so-called precursor 
which it is induced isconverted. 

[0110] 

Regarding recording material which utilizes organic silver salt 
reductant of broad range Japan Unexamined Patent 
Publication Showa 46-6074 number, same 47 - 1238, same 47 
. 33621, same 49 - 46427,same 49 - 115540, same 50 - 
14,334, same 50 - 36,1 10, same 50 -14771 1, same 51 - 32632, 
same 51 - 1023721, same 51 -32324, same 51 -51933, same 
52 - 84727, Same 55 - 108654, it is disclosed in same 56 - 
146133, same 57 -82828, same 57 - 82829, Japan 
Unexamined Patent Publication Hei 6-3793 number, U.S. 
Patent 3,667,9586 number, same3,679,426, same 3,751,252, 
same 3,751,255, same 3,761,270, same3 ,782,949, same 
3,839,048, same 3,928,686, same 5,464,738, German Patent 
2321328 number and European Patent 692732 number etc. 

for example phenyl amide oxime^ 2- thienyl amide oxime 
and p- phenoxy phenyl amide oxime or other amide oxime; 

for example 4- hydroxy-3,5-dimethoxy benzaldehyde azine or 
other azine; 

2 and 2 -bis (hydroxymethyl ) propanoyl-;be combination 
with aliphatic carboxylic acid aiyl hydrazide and the ascorbic 
acid like combination with -phenylhydrazine and ascorbic 
acid; 

Combination of poly hydroxy benzene and hydroxylamine^ 



Page 41 Paterra Instant MT Machine Translation 



JP2000010237A 

P-4-^>-tf>X;i/7^>75K7xy — ;i/ 
*i:);X9^jUcy.v7y-2->^;i.:7xii>U7-fe-r 
x^;U-a-v7y:7xx;u7-l:xH-^i:i:(D 
a.v7y7x:i;UftK^3|«:;2,2-vtKP+i/ 

-i.i-e-h:7^;k 6,6-e;:?p^-2,2-vtKP+i/ 
-l,l-e:^7^;^fccfel;ex(2-tKp^i/-l-•^-7 

;^;ex•/5.:^:7h-;^<!: i,3-i^tKP^S/^>-tf 
>SI«{*(eil^li. 2,4.i;tKP^i/^>y:7xy 
>*fcli 2,4.vtKP^i^7-bh:7xy>^fi:)(Z> 
j|a^-&;3-;«f^;U-l-7x-;U-5-e^yP>3fei: 
(D. 5-e^yD>;S;^^;i/75-/^+y-XU4f<7 
7>tKPvtKP75y^^V-XU^^h 
>fccfci;7>t KPi;t KPt'^U K>^+V-X 

m>75K7x/-;ua7cffl;2-:7xxviH'>y> 
.1,3-"^ ; 2,2.v>^;U.7-t-:?^;b^t K 
p ^ v>7 P ^ > /d:i: 0) ^7 P "7 V;2,6. V y h 

-3,5-s;* ;i/7t^xh +i/-i,4-i;t kp eu i;>3S:ir 

<D l,4-vfc:KPeyv>;ex:7xy-;i/(«iltf, 
If 7.(241 KP*v-3.t-:?^JU.5-yf-;u:7i:z;U)/ 
2,2-eX(4-t:KP4ri/-3--^^;i/::7xz:;U):^ 
P y 4,4.X^iJ X >-e7.(2-t-:^^ ;u6./^;u 
:7xy-;u) , l,l-tfX(2-tKP+v-3,5-iyy^;U 
:7ix;U).3,5,5+»Jp«^VI/^+-*^->te<ki; 2,2-e 

x(3,5-i;y^;u4^KP^i/7iz.iU):^p/«>«i: 

ir);7x=i;uei/i4Raii*«ws.ii. 

^ i-7xa;ue;k XT-7J >e7xa>utf jUfcC 

^);^i:bi;icK>i;;i.fcj:t;e7-fef^;u^j:<!:a)7 

;uTtKfecfct;^h>;3-tf7V^gK>fcckt;*s 

«<D-f>4f>-i,3-i;;J->;<7P'7y-;Kha:7iP 

^lc»*Ll^S7cS!l^:Lrtt. ex7xy-;k 

[0111] 
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reductone and/or hydrazine (for example hydroquinone and 
bis (ethoxyethyl ) hydroxylamine^ piperidino hexose 
reductone or combination etc of fonnyl-4- methylphenyl 
hydrazine); 

phenyl hydroxamic acii p- hydroxyphenyl hydroxamic acid 
and combination with the;be -alanine hydroxamic acid or 
other hydroxamic acid; azine and sulfonamide phenol (for 
example phenothiazine and 2 and 6 -dichlonnt- 
benzenesulfonamide phenol etc); the ethyl-;al -cyano -2- 
methylphenyl acetate, ethyl- the;al -cyanophenyl acetate or 
other the;al -cyanophenyl an acetic acid derivative;2, 2- 
dihydroxy-1, 1- binaph&yU 6,6-dibromo-2, 2- dihydroxy-l, 
1- binaphthyl and,bis- kind of;be which is illustrated to bis (2 
-hydroxy -I- naphthyl ) methane -naphtfaol; bis- the;be 
-naphthol and 1 and 3 -dihydroxybenzene derivative 
combination of (for example 2, 4- dihydroxy benzophenone 
or 2 and 4 -dihydroxy acetophenone etc); 3 -methyl -1- 
phenyl-5-pyrazolone or other^ 5-pyrazolone; dimethylamino 
hexose reductone^ anhydro dihydro amino hexose reductone 
and,reductone;2,6-dichloro-4- benzenesulfonamide phenol 
and kind of p- benzenesulfonamide phenol or other 
sulfonamide phenol reductant; 2- phenyl indane-1, 3- dion etc 
which are illustrated to the anhydro dihydro piperidone 
hexose reductone; 2 and 2 -dimethyl-7-t-butyl-6-hydroxy 
chroman or other chroman;2,6-dimethoxy-3,5-di 
carboethoxy-l, 4- dihydropyridine or other 1, 4- 
dihydropyridine; bisphenol (for example bis (2 -hydroxy-3- 
t-butyl-5-methylphenyl ) methane^ 2, 2- bis (4 -hydroxy-3- 
methylphenyl ) propane^ 4, 4- ethylidene-bis (2 
-t-butyI-6-methyl phenol ), 1 and 1 -bis (2 
-hydroxy-3,5-dimethyIphenyl ) - 3, 5 and 5 -trimethyl hexane 
and2 and 2 -bis (3 and 5 -dimethyl-4- hydroxyphenyl ) 
propane etc); ascorbic acid derivative (for example 1-ascorbyl 
palmitate^ ascorbyl stearate etc); and there is a benzyl and a 
biacetyl or other aldehyde and a ketone; 3- pyrazolidone and a 
indane-l» 3- dion; chromanol (tocopherol etc) etc of kind 
which is. 



Especially it is a bisphenoU chromanol as desirable 
reductant. 

[0111] 

It is possible to add reductant of this invention, with whatever 
method suchassolution^ powder^ solid fine particle 

dispersion . 

solid fine particle dispersion is done with milling means (for 
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[0112] 

fcyo) 0.1-50 ^;u%fl)a#**i'Sii:A<»*L 
<, 0.5~20t^l/%^$*i^)Ci:*<$e,lc»*LL>, 



[0113] 

H<Dfiiia9*<^ggBa 46-6077 1^ 47-10282 

49-5019 -t, 1^ 49-5020 -t. 1^ 49-91215 
H 49-91215 H 50-2524 1^50-32927 
^ 50-67132 -^^ 1^ 50^7641 H 
50-114217 #s 1^ 51-3223 1^ 51-27923 
l^52-14788#. 1^ 52-99813 -f-, [^53-1020#. 
1^ 53-76020 -t. 1^ 54-156524 1^ 54-156525 

II 61-183642 ^ia¥ 4-56848 
IS 49-10727 54-20333 *B^fff 

3.080.254 3.446.648 1^ 3,782,941 
1^ 4,123,282 1^ 4.510.236 ISSItIt 
1380795 't^l/^f HtiflF 841910 ^Ul:^Z!|S 

'/'J/X 3-:7x=.;U-2-e7y'J>-5-:J-X l-7i 
-^U-tJ^y-Zk ^:>-y'J>33«»:t; 2,4-^ryU 

■*-7^;iH'5K(«xtf. N-tK□+i^-1.8-:^7^ 

3-y^u*:/h-i,2.4-h'jTy-;k 2,4-v^;u*::^h 

tf'jSvX 3-yjl.*:^-4,5-i?7i^ykl,2.4-K«J 
ry— ;bfcj:i; 2,5-VJ»;l'*:^-l,3.4-^7'i/7 
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example ball milk vibrating ball milk sand milU colloid 
milU jet milU roller mill etc) of public knowledge. 

In addition, when solid fine particle dispersing, making use of 
dispersing aid it isgood. 

[0112] 

When additive which is known image it improves "colorant " 
as is incIuded,optical density becomes high, is. 

In addition, colorant when forming black silver image even, 
becomesprofitable, is. 

colorant quantity of 0, 1 - 50 mole % of per mole of silver is 
included insurface which possesses image-forming layer, it is 
desirable , 0.5 -20 mole % it is included, furthermore it is 
desirable . 

In addition, colorant only when developing as had 
ftmctioneffectively, is good even with so-called precursor 
which it is induced isconverted. 

[0113] 

Regarding recording material which utilizes organic silver salt 
colorant of broad range Jq>an Unexamined Patent Publication 
Showa 46-6077 number, same 47 - 10282, same 49 - 5019, 
same 49 - 5020,same 49 - 91215, same 49 - 91215, same 50 - 
2524, same 50 - 32927,same 50 - 67132, same 50 - 67641, 
same 50- 114217, same 51 -3223,sanie51 -27923, same 52 
- 14788, Same 52 - 99813, it is disclosed in same 53 - 1020, 
same 53 -76020, same 54 - 156524, same 54 - 156525, same 
61 - 183642, Japan Unexamined Patent Publication Hei 4- 
56848 number, Japan Examined Patent Publication Sho 
49-10727 number, same 54 - 20333, U.S. Patent 3,080,254 
number, same3,446,648, same 3,782,941, same 4,123,282, 
same 4,5 10,236, English patent 1380795 number and Belgian 
Patent 84 1 91 0 number etc. 

As for example of colorant, phthalimide and N- hydroxy 
phtiialinude; 

annular imide; succinimide^ pyrazoline-5-on^ and 
quinazolinone^ 3- phenyl -2- pyrazoline-5-on* 1- 
phenylurazoU quinazoline and 2 and 4 -thiazolidinedione 
way 

naphthalimide (for example N- hydroxy- 1,8-naphthaIimide ); 

cobalt complex (for example cobalt hexamine fluoro 7 
tjp7); 

3 -mercapto-1,2, 4- tria2X)le^ 2, 4- di mercapto pyrimidine* 
3- mercapto-4,5-biphenyl-l,2, 4- triazole and mercaptan; 
which is illustrated to 2 and 5 -di mercapto-1,3, 4- thiadiazole 
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N-(75 J >9=-;U)7'J — ;Uv*;U7|?+W5K, 

('fV^'t>a-';>Ah«j7jU:*-a7-lr-r-h)fc<*:i; 
2-h'J I^'D ^ ^UX ;i//t^n ;U)-(^>l/-f-7'/ — 
;U));'JfP)t/lC B-X^JU-SKS-x^jW-'Ov/-? 
7V'J-'Jx>)-l-/^;UXf^'Jx>]-2-f^;i--2,4- 

^^i^yX 6-^'DP7^^i;>'X 5,7-5/ jth+*> 

>, s-wv^^^u^^ivi/X 6-t 

vX 6-^7Da7^'5vX 5,7-VJ»h4^e/7^i^i? 

*^-9-i?>8Sai**:;fe»!Ha*li:LTfc-ltl?3S:< 

lf'^^-9-^PDOi?'t7A(III)K7>^-';7A. ^ 
ftPi^-i/A. ffl^P5?'^7AfcJ:i;'v^-9-^PP 
PiJ-t? A(III)il*'J A/j:i:;«{aiiai4^b«!*J J: 

A*J<fci;igift<b7Kai;1.3-^l/X:i-^-9-e;>-2,4. 

l,3-'<>X;i-+-9- v>-2,4-5/:l- 
>*5J;i; 6-r:hP.U-K>X:f++»-i?>-2,4-v 
:J->^Ci:0!)'<l/X;i-^-9-5?>-2,4.i?:i->;eu 5 
y:/fcJ:t;^S+U72?>(«x.tf, 2,4-vtKa 
+5/eU55?X 2-tKP#*>-4-75 /e'J5 
f), 71f'l77t';k fc<i:t;-Th57-9''<>^U> 
SI3l*(e?illi, 3,6-i?pt;t'*Zfh-l,4-v7xii;u 
-lH,4H-2,3a,5,6a-xh77-9''<>4lUX J3<fct^ 
1,4-5? (o- ^ □ P 7 1- ;i')-3,6-5/> ;U* 
-lH,4H-2,3a,5.6a-Th571f'<>^U:/)«:ifA<fc 

So 

[0114] 
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N- (aminomethyl ) aryl dicaiboxyimides (for example (N, N- 
dimethylamino methyl) phthalimide and N» N- 
(dimethylamino methyl) -naphthalene-2, 3- dicaiboxyimide ); 

And blocked pyrazole^ isothiuronium derivative and 
photobleaching agent of kind which is (for example N, N- 
hexamethylene bis (1 -carbamoyl-3,5-dimethyl pyrazole ), 1 
and 8 - (3 and 6 -diaza octane ) bis (isothiuronium 
trifluoroacetate ) and 2 -tribromo methyl sulfonyl ) - 
(benzothiazole )); And 3 -^thyl-S [(3 -ethyl -2- 
benzothiazolinylidene ) - 1 -methyl ethylidene ] - 2 -thio-2, 4- 
oxazolidine dion; phthalazinone^ phthalazinone derivative or 
metal salt, or 4 - (1 -naphthyl ) phthalazinone^ 6-chloro 
phthalazinone^ S,7-dimethoxy phthalazinone and 2 and3 
-dihydro-1, 4- phthalazine dion or other derivative; 
phthalazine^ phthalazine derivative (for example 5-methyl 
phthalazine^ 6-methyl phthalazine^ 6-ethyl phthalazine* 
6-isopropyl phthalazine* 6-isobutyl phthalazine* 6-tbutyl 
phthalazine* 6-methoxy phthalazine* 5,7-dimethyI 
phthalazine etc) or metal salt* or 4 - not only ( 1 -naphthyl ) 
phthalazine* 6-chIoro phthalazine* 5,7-dimethoxy phthalazine 
and 2 and 3-dihydro phthalazine or other derivative; 
quinazoline dion* benzoxazine or as naphtho oxazine 
derivative; color regulator at that place as source of halide ion 
for the silver halide production rhodium complex^ for 
example ammonium hexachlorortiodate which functions (III ), 
rhodium bromide* rhodium nitrate and potassium 
hexachlorortiodate (III ) etc; inorganic peroxide and 
persulfate* for example ammonium peroxydisulfide and 
hydrogen peroxide;!, 3- benzoxazine-2, 4- dion* 8-methyl-l, 
3- benzoxazine-2, 4- dion and 6 -nitro-1, 3- benzoxazine-2, 4- 
dion or other benzoxazine-2, 4- dion; pyrimidine and 
asymmetric-triazine (for example 2, 4- dihydroxy pyrimidine, 
2 -hydroxy-4- amino pyrimidine etc),there is a azauraciU 
and a tetraazapentalene derivative (for example 3,6-di 
mercapto-l, 4- biphenyl-lH,4H-2,3a,5,6a-tetraazapentalene* 
and 1 and 4 -di (o-chlorophenyl ) - 3 and 6 -di 
mercaptp-lH,4H-2,3a,5,6a-tetraazapentalene ) etc. 



[0114] 

It is possible to add colorant of this invention, with whatever 
method suchas solution* powder* solid fine particle 

dispersion . 

solid fine particle dispersion is done with milling means (for 
example ball mill* vibrating ball milU sand mill* colloid 
mill* jet mill* roller mill etc) of public knowledge. 
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[01151 

/■KU-7-jtl>5)(*7K^i§«(7K?Sj«)lc^^tipI 
gfe-e. »IC 25 deg C60%RH -eO¥«"t***< 

2.5mS/cm(»*L<f4 0.5mS/cin &.±)lckT\Ztj: 



[0116] 

TKS^JStlis TK^fcfiTKlc 70wt% fiJlTO)* 

[0117] 
[0118] 

*«IWt?t^dr25 deg C60%RHI::j3(t4¥«^ 

TK^jtfi. 25 deg C60%RH OnS^TXm^ 
StKiJ T ^ Wl 1 25 deg C X^ 

nvtm\z&^)^-(Dmm wo sffli^rKiT 



25 deg C60%RH (Cj3lt4spfl|$;jc* 
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milL jet milk roller mill etc) of public knowledge. 

In addition, when solid fine particle dispersing, making use of 
dispersing aid it isgood. 

[0115] 

You explain concerning binder which uses latex of this 
invention. 

binder which uses latex of this invention is binder of organic 
carboxylic acid silver salt containing layer >^ich is a 
image-forming layer, it is desirable , coating fabric it does this 
kind of layer making use of coating solution where 30 wt% or 
greater of solvent are water and dries and is formed. 

polymer (Later "polymer of this invention " with you say) 
which is used as binder of organic carboxylic acid silver salt 
containing layer of this invention with dispersible, 
equilibrium moisture content with especially 25 deg C60%RH 
is latex of polymer of 2 wt% or less in aqueous solvent 
(aqueous solvent ), it is desirable. 

As for most desirable morphological form, in order ionic 
conductivity to become 2.5 mS/cm (Above preferably 0.5 
mS/cm ) or less, being something which is manufactured, 
method which purifying process it does you can list making 
use of separation function membraneafter polymer synthesis 
as this kind of preparation method. 

[0116] 

aqueous solvent where polymer of this invention referred to 
here is dispersible is something which mixes organic solvent 
of water miscibility of 70 wt% or less to thewater or water. 

As organic solvent of water miscibility, for example methyl 
alcohoU ethyl alcohoU propyl alcohol or other alcohoU 
methyl cellosolve> ethyl cellosolve^ butyl cellosolve or 
other cellosolve system and ethylacetate^ dimethyl 
formamide etc can belisted. 

[0117] 

Furthermore, polymer is not dissolving in thermodynamic, 
when it is asystem which exists with so-called dispersed form, 
here word, aqueous solvent is used. 

[0118] 

You say with this invention, "equilibrium moisture content in 
25 deg C60%RH " with, making use of weight WO of 
polymer which to absolute dry condition is with weight Wl 
and 25 deg C of polymer whichunder atmosphere of 25 deg 
C60%RH is moisture adjustment equilibrium like below you 
display, it ispossible . 

equilibrium moisture contcnt= {{Wl- WO ) /WO } X 100 in 25 
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={(W1-W0)/W0} X 100(wt%) 



[0119] 

*5EMa)7K'J-7--(0 25 deg C60%RHlc33lt«> 

ci:ytf*L<li0.01wt%gl±1.5wt%JilT. * 
bIzSf ^<li 0.02wt%W± lwt%islTA<M*L 

[0120] 
[0121] 

SBR mm). rf.ij^i>9:ymm. jg<be-;u^ 



5000^1000000. »*L<I* 10000-200000 
[0122] 
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degC60%RH(wt%) 

Concerning definition and measurement method of moisture 
content, for example polymer engineering chaired laboratory 
14. polymeric material test method (The Society of Polymer 
Science, Japan compilation, Chijin Shokan ) canbe referred. 

[0119] 

equilibrium moisture content in 25 deg C60%RH of polymer 
of this invention is 2 wt% or less, it isdesirable , but more 
preferably 0.01 wt% or greater 1 .5 wt% or less, furthermore 
preferably 0.02 wt% or greater 1 wt% or less is desirable. 

[0120] 

As example of dispersed form, a latex and polymer molecule 
a molecular state which fine particle of solid polymer is 
dispersed or forming micelle, some etc which arebeen 
dispersed there is, but in each case is desirable. 

[0121] 

Regarding to this invention, acrylic resin, polyester resin, 
rubber type resin (for example SBR resin ), polyurethane 
resin, you can use the vinyl chloride resin, vinyl acetate 
resin, vinylidene chloride resin, polyolefin resin or other 
hydrophobic polymer desirably as desirable embodiment 

With polymer of straight chain and with polymer which 
branch is doneand it is good even with polymer which 
crosslinking is done as the polymer. 

It is good even with so-called homopolymer which single 
monomer polymerized as the polymer and, it is good even 
with copolymer which monomer of 2 kinds or more 
polymerized 

In case of copolymer with random copolymer and it is good 
with block copolymer. 

molecular weight of polymer 5000 - 1000000, preferably 
10000-200000 is good with the number-average molecular 

weight 

As for those to which molecular weight is too small dynamic 
strength of emulsion layer being insufficient , be too large 
ones film forming behavior are not desirable badly. 

[0122] 

As polymer of this invention it is something which these 
polymer disperseto water-based dispersion crocking. 

aqueous system is dispersion medium where 30 wt% or 
greater of composition are water here. 

As dispersed form emulsification those ^ich are done, 
micelle those which are dispersed. Furthermore it is good, any 
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[0124] 

P-1 ;.MMA(70>EA(27)-MAA(3)- 0 ^ f - *V ^ 7. 
(^J'^a 37000) 

P-2;-MMA(70)-2EHA(20)-St(5)-AA(5)-(7)5i"'> 
^7X(»^-a 40000) 

P.3;-St(50>Bu(47)-MAA(3)-(D 
fi 45000) 

P-4;-St(68>Bu(29)-AA(3)-0^x*>^7;;^(^J^^-a 
60000) 

P.5;-St(70>Bu(27)-IA{3)-(D VX^y <7X(»^-a 

120000) 

P-6;-St(75)-Bu(24).AA(l)-(D5x»V^X(»^a 
108000) 

P-7;-St(60>Bu(35)-DVB(3)-MAA(2)-a) 
;^(5J^^a 150000) 

P-8;-St(70>Bu(25>DVB(2)-AA(3)-a) 7T->^7X 
(5J^^a 280000) 

P-9;.VC(50)-MMA{20)-EA(20)-AN(5)-AA(5)- 
a)^f-*:^^7X(»?-a 80000) 

P.10;-VIX:(85)-MNl\(5)-EA(5>MAA(5)-a)5T 
^^(^J^Ta 67000) 

P-1 l;-Et{90>MAA(10). (D^-r-^/^^XC^^-a 
12000) 

P-12;-MMA(47.5)-Bu(47.5).IA(5)-<Z)5T-y^?X 
P-13;.EA(50)-MMA(33.5).MAA(16.5><D 

[0125] 

h,MAA;y^^«J ;UK,2EHA;2.X^;i^+v;U7^ 
J)VB; V e - jUK > -tf >,VC; ig <b e~ 
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kind of ones such as those which disperse polymer which had 
hydrophilic site in molecule with molecular state, but the latex 
especially is desirable among these. 

[0123] 

Those below can be listed as embodiment of desirable 
polymer. 

At below you display making use of starting material 
monomer, as for numerical value inside parenthesis as for 
wt%^ molecular weight it is a number-average molecular 
weight 

[0124] 

P-1 ;-MMA (70) -EA (27) -MAA (3) - latex (molecular weight 

37000 ) 

P-2;-MMA (70) - 2 EHA (20) -St (5) -AA (5) - latex 
(molecular weight 40000 ) 

P-3;-St (50) -Bu (47) -MAA (3) - latex (molecular weight 
45000 ) 

P-4;-St (68) -Bu (29) -AA (3) - latex (molecular weight 
60000) 

P-5;-St (70) -Bu (27) -lA (3) - latex (molecular weight 
120000) 

P-6;-St (75) -Bu (24) -AA (1) - latex (molecular weight 
108000) 

P-7;-St (60) -Bu (35) -DVB (3) -MAA (2) - latex (molecular 
weight 150000) 

P-8;-St (70) -Bu (25) -DVB (2) -AA (3) - latex (molecular 

weight 280000) 

P-9;.VC (50) -MMA (20) -EA (20) -AN (5) -AA (5) - latex 
(molecular weight 80000 ) 

P-10;.VDC (85) -MMA (5) -EA (5) -MAA (5) - latex 
(molecular wei^t 67000 ) 

P-1 l;.Et (90) -MAA (10) - latex (molecular weight 12000 ) 

P-12;-MMA (47. 5) -Bu (47. SX-IA (5) - latex 
P.13:-EA (50) -MMA (33. 5) -MAA (16. 5) - latex 

[0125] 

Code of above-mentioned structure displays monomer below. 

MMA; methyl metiiaciylate^A; ethyl acrylate^MAA; 
methacrylic acid,2EHA; 2- ethylhexyl aciylate, St; 
styrene,Bu; butadiene AA; acrylic acid,DVB; divinyl 
benzene, VC; vinyl chloride,AN; acrylonitrile,VDC; 
vinylidene chlorideJEt; ethylene,IA; itaconic acido 



Page 47 Paterra Instant MT Machine Translation 



JP2000010237A 

[0126] 

A-4635,46583,4601(ia±^'r-b;U'lb^III(tt) 
Si). Nipol LxSlK 814. 82K 820. 8S7(JU±B 

*■l^:^>(^*)«)^^^f. i\^)3LX7-)vmmo)mt 

LXlts FINETEX ES650. 611. 675. 850(ia± 
*B*-f>4<b^(*fe)i8). WD-size. WMS(fil 

flg(D09i:LTIi. HYDRAN APIO. 20. 30. 
40(Ja±:*:B*'f:/+fl;¥(tt)«)«:if. 

aSiroWtLTIi. LACSTAR 7310K. 3307B. 
4700H. 7132C{Kl±*H*'f>4r<b^(»)8!). 
Nipol Lx416. 410. 438C. 2507(lil± B 

G351. G576(Kl±B:*:Hf:i->(«5)Sl)J&i:\ ikit 
if-*jT>mSiO>mtLXlt. L502. L513(l*l± 

Jii<bfi6xii(«c)«)*i:. ^i^y^ymwsom 

LT(*. yS/^— ;i/S120. SA100(Ja±H#5ah 
<b^(»)S)^ji:$^ifSctA<T?tS, 



[0127] 
[0128] 

x^u >-:?^ti?x>it a^ttlz felt > 

«ait(4 40:60-95:5 -efc-SCtA^W^Lt^ 



[0129] 

x>^t«^<*a)7x-:/^Xi:LT(i. lUffiO) 
P-3~P-8 . Tfr ® a -e fc -S LACSTAR-3307B . 
7132C Nipol Lx416. SfA^^lf&tl-S. 
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vinylidene chloride^t; ethylene,IA; itaconic acido 
[0126] 

Also marketing being done, like below polymer can utilize 
polymer which is stated above. 

As example of acrylic resin, Cevian A-463 5,46583,4601 
(From here top die cell chemical industry (Stocks) make), as 
example of polyester resin such as Nipol Lx81 U 814^ 82K 
820. 857 (Or more Nippon Zeon Co. Ltd. (DB 69-054-491 1 ) 
make), FINETEX ES650. 61 K 675. 850 (Or more Dainippon 
Ink & Chemicals Inc. (DB 69-057-4512 ) make), as example 
of polyurethane resin such as WD-size. WMS (Or more 
Eastman Chemical make), as example of olefin resin such as 
L502^ L513 (Or more Asahi Chemical Industry Co. Ltd (DB 
69-053-5364 ) make), as example of vinylidene chloride resin 
such as G35 K G576 (Or more Nippon Zeon Co. Ltd. (DB 
69-054-491 1 ) make), as example of rubber type resin such as 
HYDRAN AP 10. 2 0, 3 0. 40 (Or more Dainippon Ink & 
Chemicals Inc. (DB 69-057-45 12 ) make), Lacstar 7 3 1 OK. 
3307B. 4700H. 7132C (Or more Dainippon Ink & Chemicals 
Inc. (DB 69-057-4512 ) make), as example of vinyl chloride 
resin such as Nipol Lx416. 410. 438C 2507 (Or more 
Nippon Zeon Co. Ltd (DB 69-054-491 1 ) make),, Chemipal 
SI 20^ SAIOO (Or more Mitsui Chemicals Inc. (DB 
69-056-7037 ) make) etc can be listed. 

[0127] 

These polymer may use with alone as polymer latex and, 
according to need 2 kinds or more it ispossible to blend 

[0128] 

E^cially, latex of styrene-butadiene copolymer is desirable 
as polymer latex which isused for this invention. 

weight ratio of monomer unit of styrene in styrene-butadiene 
copolymer and monomer unit of the butadiene is 40: 60 - 95: 
5, it is desirable . 

acrylic acid, methacrylic acid or other third component may 
be copolymerized, ratio which is occupied in the copolymer 
of monomer unit of styrene and monomer unit of butadiene is 
60-99 wt%, is desirable. 

Range of desirable molecular weight is similar to description 
above. 

[0129] 

You can list Lacstar-3307B. 7132C Nipol Lx416. etc 
which is a aforementioned P-3--P-8. commercial product as 
the latex of desirable s^ne-butadiene copolymer where it 
uses for this invention. 
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T. <ky»*L<(i2(hvt%l5lTA<»^t^o 
[0131] 

ltA< 1/1(K10/U 1/5--4/1 0®HA<»*L 

[0132] 

it14H(?LSfll)T'tfc4Ci:A<»*LC CCDcJ: 
itl4 400^5. J:y»*L<l* 20(K10<DiSHA<» 

[0133] 

0.2~30g/m\ J:y»*L<li l-15g/m^ <DI6H3S< 
[0134] 

30wt%Ja±^t^*^«ME-efe «o 



»*L<I* 70wt%Kl±A<»mNo 
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[0130] 

It is possible to add according to need gelatin^ polyvinyl 
alcohoU methylcellulose. hydroxypropyl cellulose or other 
hydrophilic polymer to organic carboxylic acid silver salt 
containing layer of recording material of this invention. 

addition quantity of these hydrophilic polymer 30 wt% or 
less« more preferably 20 wt% or less of all binder of organic 
carboxylic acid silver salt containing layer is desirable. 

[0131] 

organic carboxylic acid silver salt containing layer of this 
invention is something which was formedmalcing use of 
polymer latex, but as for quantity of binder of the organic 
carboxylic acid silver salt containing layer, weight ratio of all 
binder/organic carboxylic acid silver salt 1/10 -10/1, 
furthermore range 1/5 - 4/1 is desirable. 

[0132] 

In addition, this kind of organic carboxylic acid silver salt 
containing layer is photosensitive layer (emulsion layer ) 
whereusually, photosensitive silver halide is contained, it is 
desirable , weight ratio ofall binder/silver halide in this kind 
of case 400 - 5, range of more preferably 200^10 isdesirable. 

[0133] 

All binder amount of image-forming layer of this invention 
range of 0.2 - 30 g/m^ more preferably 1-1 5g/m^ 
isdesirable. 

It is possible to add boundary surfactant etc for crosslinking 
agent coating property improvement for crosslinking to 
image-forming layer of this inventioa 

[0134] 

Regarding to this invention, solvent (Here for simplicity, 
solvent and dispersion medium are displayed solvent 
together. ) of organic carboxylic acid sUver salt containing 
layer coating solution of the recording material is aqueous 
solvent which water 30 wt% or greater is included. 

It is possible to use water-miscible organic solvent of option 
such as methyl alcohoK ethyl alcohoU isopropyl alcohok 
methyl cellosolve. ethyl cellosolve^ dimetiiylformamide. 
ethylacetate as the component other than water. 

water-containing ratio of solvent of coating solution 50 wt% 
or greater^ more preferably 70 wt% or greater is desirable. 

When example of desirable solvent composition is listed, it is 
other than and/methyl alcohol=90/10« 
water/methanol=70/30. 
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S K=80/l 5/5. ^ -;U/X5^ jU-tr )U 

Wt%)o 

[0135] 

*«BBlcfeit*/\py><bffllLS!l*fcl4/teck 
felt -5a5S<7)«Tl3*tLTSS<b-r set A<-C 

(*. 2.131,038 ^teckl/P* 

2,694,716 #IC|He(30^7*/-';7A«. 

itSg 2,886,437 mS^tSmWi 2,444,605 ^iCffi 

e^T-y'-OT^x ^ffli^gprn 2,728,663 mz 

EKO)*®^. *ffl**^m 3,287,135 #|CfB« 

(D-;?^!/-;!/. ^mnnm 3,235,652 -^icibk 

(DX^l/Tt^A-ra— JIB^ff^S 623,448 mz 

^mnif^m 2,839,405 -^ictB«<7) ^fifi^E^. 

*H1#itm 3,220,839 mzUmo^'^o:z'^A 
ffi. <j:bi;i;i*a^»a 2,566,263 ^fcckl/H 
m 2,597,915 #lC|E«0/<5y'>i.K a*fc<fc 

if^f&s ^mn^m 4,108,665 ^33<fci;i^m 

4,442,202 ^ICiB«0/\ay>figi:ta<b^ 
*H*#i*m 4,128,557 ^tectl/l^m 
4,137,079 m 4,138,365 -^fccfet/l^m 
4,459,350 ^IC|B®(Dh'J7i^>JEi:?)t;iC*H1* 
4,411,985 ^lcE«a)g>jb^tl«fi:A<fc 

So 

[0136] 

a/\0>r><b«5t?*y^ «H.lf. ^BBBB 
50-119624 -^^ 1^ 50-120328 1^ 51-121332 
1^ 54-58022 ^. m 56-70543 1^ 
56-99335 59-90842 ^. m 61-129642 ^. 

1^ 62-129845-^. 1*lia¥ 6-208191 -^^ 1^7-5621 

m 7-2781 ^. m 8-15809 ^s *bii»» 

5340712 1^ 5369000 1^ 5464737 #|ZBB 
3^**l-Ct^&»:53&<b^ttA<*lf?>tl«o 

[0137] 



water/methanol/dimethy lformamide=80/l 5/5. 
water/methanol/ethyl cellosolve=85/10/5. 
water/methanol/isopropyl alcohoI=85/10/5 etc water, (As for 
numerical value wt% ). 

[0135] 

silver halide emulsion and/or organic carboxylic acid silver 
salt in this invention with antifoggant^ stabilizer and 
stabilizer precursor ,furthermore can be protected vis-a-vis 
formation of additive fog, canbe stabilized vis-a-vis decrease 
of sensitivity in in warehousing. 

alone or combining, as for suitable antifoggant^ stabilizer 
and stabilizer precursor which you canuse, polyvalent metal 
salt which is stated in oxime^ nitrone^ nitio indazoICs U.S. 
Patent 2,839,405 number which isstated in sulfo catechoU 
English Patent No. 623,448 number which is stated in urazoU 
U.S. Patent 3,235,652 number which is stated in mercury 
salt^ U.S. Patent 3,287,135 number which is stated in the 
azaindene^ U.S. Patent 2,728,663 number which is stated in 
thiazonium salt^ U. S. Patent 2,886,43 7 number and same 
No. 2,444,605 numberwhich are stated in U.S. Patent 2,1 
31,038 number and same No. 2,694,716 number. There is a 
triazine which is stated in halogen substituted organic 
compounds U.S. Patent 4, 1 28,557 number and same No. 
4,137,079 number, 4 th, 138,365 numbers and same No. 
4,459,350 number which are stated in the thiuronium salts 
and are stated in U.S. Patent 2,566,263 number and same No. 
2,597,9 1 5 number the palladium, platinum and gold salt 
U.S. Patent 4,108,665 number and same No. 4,442,202 
number which are stated in U.S. Patent 3,220,839 number and 
a phosphorus compound etc which is stated in U.S. Patent 
4,411,985 number. 

[0136] 

As for antifoggant which is used for this invention desirably 
with organic halide compound ,for example Japan 
Unexamined Patent Publication Showa 50-1 19624 number, 
same 50 - 120328, same 51 - 121332, same 54 -58022, same 
56 - 70543, same 56 - 99335, same 59 - 90842, same 61 
-129642, same 62 - 129845, Japan Unexamined Patent 
Publication Hei 6-208191 number and same 7 - 5621, same 7 
-2781, same 8 - 15809, U.S. Patent 5340712 number, same 
5369000, You can list kind of compound which is disclosed 
in same 5464737. 

[0137] 

It is possible to add antifoggant of this invention, with 
whatever method suchas solution^ powder^ solid fine 
particle dispersion . 

solid fine particle dispersion is done with milling means (for 
example ball milU vibrating ball milK sand milk colloid 
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[0138] 

CCDi Mlc»*Lt^:*ffl(II)iai4. »M*ffi*> 

X 10*^ ^ ;k $blw»^<li 1 X 10' ^Ji^l X 
[0139] 

4,784,939 ^. m 4,152,160 
8-151242-^. 08-151241 H 8-98051 ^Ui: 



sa-etai^/i^ ffl 1 ^;usfcy i x lo^^ 

± 2 ^;naT/»<»^C 1 X 10' ^JU»± 0.5 



milU jet milU roller mill etc) of public knowledge. 

In addition, when solid fine particle dispersing, making use of 
dispersing aid it isgood. 

[0138] 

It is not necessary in order to execute this invention, mercuiy 
(II ) salt is added to emulsion layer as antifoggant, the 
beneficial it is. 

Desirable mercury (II ) salt is mercury acetate and mercury 
bromide in this objective. 

per mole of silver preferably 1 X lO'^mole-1 X lO'^moIe^ 
which coating fabric is done furthermore it is a range of 
preferably 1 X 10"'mole-l X 10"*mole as addition quantity of 
mercuiy which is used for this invention. 

[0139] 

recording material in this invention is good containing 
benzoic acid with increasing sensitivity and fog prevention as 
objective. 

As for benzoic acid of this invention it is good any benzoic 
acid derivative U.S. Patent 4,784,939 numberand same 
4.152,160, Japan Patent Application Hei 8-151242 number, 
same 8 - is stated you can listl51241, same in 8 - 98051 etc 
compound which, but as example of thedesirable structure. 

It is good adding benzoic acid of this invention to whatever 
site of the recording material, but it adds to layer of surface 
which possesses the image-forming layer as added layer to be 
desirable, it adds to organic carboxylic acid silver salt 
containing layer furthermore it is desirable. 

It is good, when h adds to organic carboxylic acid silver salt 
containing layer doing with whatever step of coatmg liquid 
preparation as addition time of benzoic acid of this invention, 
fiom at thetime of organic carboxylic acid silver salt 
manufacturing any step at time of the coating liquid 
preparation it is good, but immediately before of coating 
fabric isdesirable from after organic caiix)xylic acid silver salt 
manufacturing. 

It is good doing with whatever method such as powder^ 
solutioru tine particle dispersion as addition method of the 
benzoic acid of this invention. 

In addition, it is good adding as solution which such as 
sensitizing dye« reductant« colorant withother additive is 
mixed. 

It is good any quantity, as addition quantity of benzoic acid of 
this invention, but per mole of silver 1 X lO'^mole or more 2 
mole or less is desirable, 1 X lO'^mole or more 0.5 mole or 
less furthermore is desirable. 
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[0141] 

*^&^>ttit<D t0"etfil>A^ Ar-SM . 
Ar-S-S-Ar -eaStl^tO) A<»*Ll^o 

fey. Arii 1 ^ia±<DM*. -f:*''t7. -bU 

;k e^y-^k hury-^k 9^7v7i/-;k 

{* i'-4 m(o&,mm^imti>t(D)isi:iS7j\^ 
It K4 ^icom*l®^^^^-r4tl<D)?^)^b^^:*a 

;k 2--;«^l/*:^-5->^;i/^>X'f 5^rvr-;k 6. 
Xh:1r*>-2-y;U*:^h^>79^T7— ;k 2,2*-i^ 
^^eX-KW^^T'Vr-^^k 3-/;U*:^H-l,2,4- 
h'jrV— ;k 4,5.i;7x:^;U2H'5yy— ;U^:i" 
— ;k 2.>;u*:>*h-f syy— l-x^;i^2->^U 
*:^K>x-f5^ry-^u, 2-y;i.*:fh4^yij>. 
8->;u*:?h:^'JX 2.^;^*::^-4(3H)-+:^y'J 
7-hU:7;u;J-a>^;u-4-4^yU>^:i-— ;k 

2,3,5,6-7=-h5^?Pn-4-ej v>9^:*'— ;k 4-T5 

y-6-t Kp+ v-2-^;i/*^he'j 5v>^ y t Ku 

2.T5y-5-y;i/*:^h-l,3,4-^7v7*/«. 
;k 3-75/-5-^;U*:^h-l,2,4-hUT*/— ;k 4- 

tK*ai/-2-y;u*:^e»J5y>. 2-y;u*:^he 

»J5vX 4,6-i;TSy.2.y;U*:^heU5vX 2- 
y;uA^h-4->5^^ue»J5v>tKn<7ogK. 3-> 
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[0140] 

In this invention controling or promoting development, or in 
order tocontrol development, in order spectral sensitization 
efficiency to improve, storage property ofdevelopment fix)nt 
and back mercqsto compound, disulfide chemical 
compound, it can contain thione compound in order etc to 
improve. 

[0141] 

When mercapto compound is used for this invention, it is 
good with those of what structure, but those which are 
displayed with Ar-SM ^ Ar-S-S-Ar are desirable. 

In Formula, as for M with hydrogen atom or alkali metal 
atom , as for the Ar nitrogen^ sulfur, oxygen, selenium of 
one or more or it is a aromatic ring or fused aromatic ring 
basis whichpossesses tellerium atom. 

heteroaromatic ring in basis of preferably, these is 
benzimidazole. naphth imidazole, benzothiazole. 
naphthothiazole. benzoxazole. naphth oxazole^ 
benzoselenazole. benzotellurazole. imidazole, oxazole. 
pyrazole^ triazole^ thiadiazole^ tetrazole^ triazine, 
pyrimidine. pyridazine. pyrazine. pyridine, purine, 
quinoline or quinazolinone. 



This heteroaromatic ring, for example halogen (for example 
Br and CI ), hydroxy, amino, carboxy. alkyl (Those 
which possess carbon atom of caibon atonrv preferably l'-4 
of for example one or more. ) and may possess those which 
areselected from substituent group which consists of alkoxy 
(Those which possess carbon atom of caibon atom, 
preferably 1-4 of for example one or more. ). 

As mercapto-substituted heteroaromatic compound, 2 
-mercaptobenzimidazole^ 2- mercapto benzoxazole. 2- 
mercq)tobenzothiazole. 2- mercapto-S-methyl 
benzimidazole. 6^oxy -2- mercaptobenzothiazole. 
2,2*-dithio bis-benzothiazole^ 3- mercapto- 1 ,2, 4- triazolc. 
4,5-biphenyl -2- imidazole thioU 2- mercapto imidazole. 1- 
ethyl -2- mercaptobenzimidazole^ 2- mercapto quinoline. 
8-mercaptopurine. 2- mercapto-4 (3 H ) you can list 
-quinazolinone. 7-trifluoromethyl-4- quinoline thioU 
2,3,5,6-tetrachloro-4- pyridine thioU 4- anuno-6-hydroxy -2- 
mercapto pyrimidine monohydrate^ 2- 
amino-5-mercapto-l ,3, 4- thiadiazole^ 3- 
amino-5-mercapto- 1 ,2, 4- triazole. 4- hydroxy -2- mercapto 
pyrimidine. 2- mercapto pyrimidine. 4,6-diamino -2- 
mercapto pyrimidine. 2- mercapto-4- methyl pyrimidine 
hydro chloride. 3- mercapto-S-phenyl-1,2, 4- triazole. 2- 
mercapto-4- phenyl oxazole etc, but tfiis invention isnot 
limited in these. 
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-5-:7xii ;U- 1,2,4+ U 77 -;k 2-;< 

[0142] 

S'Ji^'ics 1 ^^i/^fcy o.ooKi.o^^uofisH 

0.0K0.3 ^JVO&Vhho 
[0143] 

2,960,404 ^lCffi«$tlfcag0<fg-fe'j 
>fccJ:t;v;f-;i/). *S«$S*m 2,588.765 

ck(;i^« 3,121,060 mzt&mmmm^fzitJL 

Xx^k 3IS1*itm 955,061 ^lC|BS0vg=I 
[0144] 

mXii. 5,464,738 1^ 5,496,695 

^.1^6,512,411 ^. m 5,536,622^. S*1tff 
nmW- 7-228627 8-215822 
8-130842 1^ 8-148113 ^. m 8-156378 
m 8-148111 1^ 8-148116 -^iClBS^tK^ 

8-83566 ^fClB®a>EaSmif ^*W-r^»<b 
^la-^^^I^S^^m 5,545,515 -^ICta©a)T^7«J 

5,464,738 ^Oit"^^ 1--10. 1^ 5,496,695 -^0) 
H-NH.28. ^mW- 8-215822 -^0) I-KI-86. ^ 
8-130842 ^0> H-l~H-62. 1^ 8-148113 ^0 
1-K1-2K m 8-148111 ^<D l--5a @ 8-148116 
-^(D 1^-40. m 8-83566 -^(D P-l-P.26. tS^Xf 
T-WT-18 . * S 1# » m 5,545,515 ^ 0 
CN.1M:N.13 iSiififimi^H^o 

[0145] 

mxit. *B^rfm 5,545,505 ^iriHeoT^ 

Xb^Jfe. AM-l'-AM-5. 

5,545,507 ^IZffi®a)tKD+-»tAKS. 

lZ\t HA-NHA-IK 1^ 5,545,507 mzUWiCOT 

^7»jD-hiJ jUS, CN-l-CN-U. ^ 

5,558.983 ^IcEftOtK^vVft^tt. 

IZlt CA-l-CA-d. a *^I*^H¥ 8-132836-^ 



[0142] 

Range of per mole of silver 0.001--1.0 mole is desirable in 
emulsion layer as addition quantity of these mercapto 
compound, furthermore it is a quantity of per mole 0.01 M).3 
mole of preferably^ silver. 

[0143] 

polyhydric alcohol (glycerine and diol of kind which is stated 
in for example U.S. Patent 2,960,404 number), aliphatic acid 
which is stated in U.S. Patent 2,588,765 number and the same 
No. 3,121,060 number or silicone resin etc which is stated in 
ester^ English Patent No. 955,06 1 number can be used to 
image-forming layer in this invention, as plasticizer and 
lubricant. 

[0144] 

this invention, because of ultrahard tone image formation can 
use superhardening agent 

for example U.S. Patent 5,464,738 number and same 
5,496,695, same 6,512,411, same5, 536,622, Japan Patent 
Application Hei 7-228627 number, same 8 - 215822, same 8 - 
130842, same 8 -1481 13, same 8 - 156378, same 8 - 1481 1 1, 
same hydrazine derivative^ which isstated in 8 - 1481 1 6 or. 
acrylonitrile chemical compound which is stated in compound 
and U.S. Patent 5,545,515 number which possess quatemaiy 
nitrogen atom which is stated in Japan Patent Application Hei 
8-83566 number canbe used. 

As embodiment of compound, 1-1-1-21 of H-l-H-62* 
same8-148113ofI-W-86. same 8 - 130842 of 
H-l~H-28. Japan Patent Application Hei 8-215822 number 
of compound 1-1 0> same5,496,695 of aforementioned U.S. 
Patent 5,464.738 number, of 1 - 40, same you canlist 
P-l~P-26. 8 - 83566 of 1 - 50 and same 8-1481 16 of same 
8 -1481 1 1 and CN- 1~CN- 13 etc of T-1~T-J8. U.S. Patent 
5.545,515 number. 

[0145] 

In addition, this invention because of ultrahard tone image 
formation, with aforementioned superhardening agent can 
jointly use hardening promoter. 

amine con^)ouni which is stated in for example U.S. Patent 
5,545,505 number hydroxamic acid which in AM-l-AM-5^ 
same 5,545,507 are stated concretely, acrylonitrile which in 
HA-l'-HA-l U thcsame 5,545,507 are stated concretely, 
hydrazine compound which in CN- I'^CN- 13^ thesame 
5,558,983 is stated concretely onium salt and A-l~A-42^ 
8-1-^3-27^ C-1~C-14 etc whichare stated concretely in 
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A-l-A-42. B-1--B-27. C-l'-C-H ^^:i:^ffll^-6c: 
[0146] 

mmism. mmmmits -t*t-e*ia) 

[0147] 
[0148] 

i:LTI47KUV-100g IfcU 1 x lO'* ^ Jl/a± 
1.4 ^)V&iTVhiZttmtLl\ 

[01491 

#SI»Jh*t«<De!li:LT(i. 9*y^7X. 

--<«!l^i*. x^ui/-:f^?;x>-x^ux x^ 
uwv::^u>-x^b>X »M-lz;m— x. -b 
^UP— XT-b-T— h^^U-+. -b^l^P— X^D 

[OlSO] 

ommmizit. *ii4*»» 3,253,921 i^m 



CA-l'-CA-d. Japan Patent Application Hei 8-132836 
number can be used concretely. 

[0146] 

As stated in respective aforementioned quotation patent, it 
does, these superhardening agents and synthetic methods 
addition method addition quantity etc of hardening 
promoter, it is possible . 

[0147] 

recording material in tiiis invention provides 
surface-protecting layer with deposition prevention or other 
objective of image-forming layer,it is possible . 

[0148] 

It is good any polymer, as binder of surface-protecting layer 
of this invention, but the polymer which possesses carboxylic 
acid residue is included 5 g/m^ or less of 100 mgfn? or more, 
it is desirable . 

natural polymer (gelatin^ alginic acid etc), modified natural 
polymer (carboxymethyl cellulose and phthalated gelatin etc), 
you can list synthetic polymer (polymethacrylate^ 
polyaciylate^ poly alkyl methacrylate/acrylate copolymer^ 
polystyrene/polymethaciylate copolymer etc) etc as polymer 
which possesses caiboxyl residue referred to here. 

It is a polymer per 100 g 1 X lO'^mole or more 1.4 mole or 
less as content of carboxy residue of this kind of polymer, it 
isdesirable . 

In addition, carboTQ^Hc acid residue alkali metal ion, alkaline 
earth metal ion and organic cation etcand may form salt. 

[0149] 

As surface-protecting layer of this invention, it is possible to 
use whatever deposition prevention material. 

As example of deposition prevention material, wax^ silica 
particle^ styrene-containing elastomeric block copol3aner 
(for example styrene-butadiene-styrene^ 
styrene-isoprene-styrene ), there is a cellulose acetate^ 
cellulose acetate butanoate^ cellulose propionate andthese 
mixture etc. 

In addition, it is possible to add boundary surfactant etc for 
crosslinking agents coating property improvement for 
crosslinking to surface-protecting l^er . 

[0150] 

light absorption substance and kind of filter dye which are 
stated in the U.S. Patent 3,253,921 number, same No. 
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2,274,782 1^^ 2,527,583 ^fcit/Sm 
2,956.879 ^izSimmxl^ iJaoU^^ltH^ 

■So 

*H^i»m 3.282.699 ^iCffiSO) 

?R3tSA< 0.1-3.0 -eft-SCtA^S^LC 0.2-1.5 
[0151] 

2,992,101 #*5J:t;i^m 2,701.245 #ICEK**1 

4tlfL^A^,k5T?tfiL^A<. '<-y<75FJ&JtA< 200 
«>]U± 10000 »eiTA^»*LC 300 |J>JU 
± 10000 »J^ITA*^f^*LL^. 

[0152] 

:^%^<Dmmj^^mm^}&(Dm^^mt 30 

degC 6l±65 degC )UT3!)<»*L<, $C>lw»* 
LL^SS^i 35 deg C W± 60 C *lt(»*U 
<l* 55degCUlT)T'fc-5o 

^fz. '-K'Jv-7x->'>7.attiiSft(Diii«!J&fifc 
1 ^^mOASLii^ 30 deg C ia± 65 deg C iHT 

[0153] 

D e-g!£tt:-eife -set Atff *LL^„ 

#ttS RFS 7;U-K^/<^7KO>-^-A<»*L 
<ffll^?.tl 25 deg C ^ai5E**l*. 

0.1S 'lZj3lti)ttSl4 400inPa-s Kl± 100,000 
mPa- s iilTA<iff*L<, *&lC»*L<tt 



2,274,782 number, same No. 2,527,583 number and same No. 
2.956,879 numbercan be used to protective layer of 
image-forming layer or image-forming layer in fliis invention. 

In addition, as stated in for example U.S. Patent 3,282,699 
number, mordant is possible the dye. 

absorbance with exposure wavelength 0.1 - 3.0 is as amount 
used of filter dye, it isdesirable , 0.2 - 1.5 especially is 
desirable. 

101511 

Is possible fact that polymer beads etc which includes beads 
of kind which is stated in whitener> for example starchy 
titanium dioxide^ zincoxide^ silica^ U.S. Patent 
2,992,101 number and same No. 2,701,245 number 
iscontained to protective layer of image-forming layer or 
image-forming layer in this invention. 

In addition, degree of matte of emulsion surface if haze 
breakdown does not occur,how is good, but Bekk smoothness 
200 second or more 10000 second or less is desirable, 
especially 300 second or more 1 0000 second or less are 
desirable. 

[0152] 

preparation temperature of image-forming layer coating 
solution of this invention 30 deg C or greater 65 deg C or less 
is desirable,fiuthermore desirable temperature is (Below 
preferably 55 deg C ) under 35 deg C or greater 60 deg C. 

In addition, temperature of image-forming layer coating 
solution immediately after polymer latex adding ismaintained 
with 30 deg C or greater 65 deg C or less is desirable. 

In addition, before this kind of latex adding reductant and 
organic carboxylic acid silver salt are mixed, it is desirable . 

[0153] 

organic carboxylic acid silver salt content fluid or 
image-forming layer coating solution in this invention are the 
so-called thixotropy fluid, it is desirable . 

thbcotropy attendant upon increase of shear rate, it is property 
where viscosity decreases. 

It is possible to use whatever device to viscosity measurement 
of this invention, but Rheometrics Far East KK make 
RFSFroude spectrometer is used desirably and is measured 
with 25 degC. 

Here, as for organic carboxylic acid silver salt content fluid or 
image-forming layer coating solution in the this invention 
viscosity in shear rate 0.1 S"' 400 mPa*s or greater 100,000 
mPa*s or less is desirable, furthermore it isa preferably 500 
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SOOmPa- s JJl± 20,000 mPa- s KlTT?fc 4o 

59Br2S 1000S*Mcfcl^Tli lmPa-sKl± 
200 mPa-s JaTA<»*LC *?)IC»*L<I4 
5mPa- s a± 80 mPa- s UlTTfc -So 

[0154] 

^f§ff)<i:i:lc|E«*tiriN^o 

3!t{**<^+ Vh P e H±* %3S* li: 41:: (i Hi* 

[0155] 

m 1 IL»Jl(a«tt3£l#i*lcB| 
}tLf-)i)*lc:&«*;U7K>i|ffl^fcJ:i;/\p 

fc. *B«K^» 4,708.928 #lC|B«**lTlv-5 

nmmit. ^i^si^i^m 4,46o,68i ^fc 

[0156] 
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inPa*s or greater 20,000 mPa*s or less. 

In addition, 1 mPa*s or greater 200 mPa*s or less is desirable 
regarding shear rate 1000S'\ fiulhermore itis a preferably 5 
mPa*s or greater 80 mPa*s or less. 

[0154] 

System which reveals thixotropy is known and various 
Kobunshi Kankokai compilation "chaired laboratoiy * 
rheology **, is stated in Murok Morino coauthors "polymer 
latex " (Kobunshi Kankokai issue) etc. 

fluid reveals thixotropy, solid fine particle is contained is 
necessarymainly . 

In addition, to make thbcotropy strong, aspect ratio is enlarged 
with thestrange square of solid fine particle which contains 
increased viscosity linear polymer, contains, use etcof alkali 
increased viscosity^ boundary surfactant is effective. 

[0155] 

thermal developing photograph emulsion of this invention one 
or forms layer above that on support 

More, constitution must include additional material in organic 
carboxylic acid silver salt^ silver halide^ developer and 
binder^ and colorants coating aid and other auxiliaiy agent 
or other desire. 

Constitution of two layers, including organic carboxylic acid 
silver salt and the silver halide in first emulsion layer (Usually 
layer which is adjacent to support ), must include several 
otiier component in second tier or both layers. 

But, including single emulsion layer and protective topcoat 
which include all component, alsoconstitution of two layers 
which becomes is thought 

Constitution of multicolor-sensitive thermally developing 
photogr^hic material may include combination of these two 
layers concerning each color, in addition, as stated in U.S. 
Patent 4,708,928 number,inside monolayer to inchide all 
component is possible. 

In case of muhidye multicolor-sensitive thermally developing 
photographic material, each emulsion layer is kept, as 
generally, stated in the U.S. Patent 4,460,681 number, being 
distinguished mutually by using barrier layer of the 
functionality or nonfunctional between each emulsion layer 
(photosensitive layer). 

[0156] 

Various dye or pigment can be used to photosensitive layer of 
this invention from viewpoint of color improvement and 
irradiation prevention. 
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^*>'>*«(i5!lK.tf4*ia¥ 5-341441 ^ffitSO) 
<b^143 N9. ^gg¥ 5-165147 ^^i^Oit^^ 
3-6^18 fccki; 3-23-^38 T7>5^>S^«(i^ 
5-341441 ^iBftCD^k^ia 17^7 tj:^\ ^ 
>K7-'J>»fi(«^li1$Ba¥ 5-289227 
«a><b^«l 11-19. 5-341441 ^IBtt(D 
ft^«3 47. 5-165147 ^IBftCD^b^l^J 

2-10-11 >Sif)fcJ:l/7l/§fe3|^(i^g§¥ 5-341441 
•^tHKO^b^ia 1(K16)A<. »^l>®i^i:LT 

tt7>h^+y>sa)-f>4r>hP>fi«(CL 

Pigment Blue 60 Ulz). :7^Qi/7->i|3|* 

(C.LPigmentBlue 15 lfa)SH:7$rPv7->s C.I. 
Pigment Blue 16 ^<D^^a:7^Pv7->?S 

afeWtu-=tKJS3Sa)hU7U -;U*^U7K 



y \Ug a± Ig IUT(Dj6H-t?m>«Ci:35<»* 
[0157] 

*»WlCi3tNTf47>^/\U— >3>B$S3fe 
*flRiRA< 0.3 ei± 2 aT"^fc-5c:i:4<»*L<. 
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dye and pigment which is used for photosensitive layer of this 
invention is good any ones,but there is a pigment or dye 
v^hich is stated in for example color index , concretely the 
pyrazolo azole dye« anthraquinone dye. azo dye« 
azomethine dye. oxazoledye. carbocyanine ^e. styryl 
dye^ triphenylmethane dye^ indoaniline dye. indophenol 
dye or other organic dye^ azo dye. polycyclic pigment 
(phthalocyanine type pigment, anthraquinone type pigment 
etc), you can list organic pigment, inorganic pigment etc 
wluch begins dyeing attaching lake pigment azine pigment 

As desirable pigment as desirable dye where it is used for the 
this invention anthraquinone dye (compound 3- 6~18 and 3 it 
states in compound 1-9. Japan Unexamined Patent 
Publication Hei 5-165147 number which is stated in the for 
example Japan Unexamined Patent Publication Hei 5-341441 
numtNsr - 23 - 38 etc), azomethine dye (compound 17-47 etc 
which is stated in Japan Unexamined Patent Publication Hei 
5-341441 number), indoaniline dye (compound 2- 10-- 1 1 etc 
which is stated in compound 47. Japan Unexamined Patent 
Publication Hei 5-165147 number which is stated in 
compound 1 1'- 1 9. Japan Unexamined Patent Publication 
Hei 5-341441 number which is stated in for example Japan 
Unexamined Patent Publication Hei 5-289227 number) and 
indanthrone pigment of tiie anthraquinone type (C.I. Pigment 
Blue 60 etc), phthalocyanine pigment (C.LPigment Blue 15 or 
other copper phthalocyanine. CI. Pigment Blue 16 or other 
nonmetallic phthalocyanine etc), triaryl caibonyl pigment, 
indigo, inorganic pigment (ultramarine blue, cobalt blue 
etc) of dyeing attaching lake pigment type youcan list azo dye 
(compound 10-16 which is stated in Japan Unexamined 
Patent Publication Hei 5-341441 number). 

As addition method of these dye or pigment, it is good to 
solution^ emulsion, solid fine particle dispersion, 
polymer mordant dye any method such as state which 
mordant is done. 

amount used of these compound is decided with absorbed 
amount of objective, butper recording material Im^ it uses 
generally in range of 1 ;mu g or more 1 g or less, it is 
desirable. 

In addition, it is possible to jointly use dioxane pigment 
quinacridone type pigment diketopyrrolopyrrole type 
pigment etc for redness adjustment 

[0157] 

Regarding to this invention, it provides antihalation layer on 
side which isdistant from light source vis-a-vis photosensitive 
layer, it is possible , 

antihalation layer maximum absorption with desired 
wavelength range is 0.3 or greater 2 or less, it is desirable. 
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* ?»|C»*L<I4 0.5 Kl± 2 BlT(DR3tafia)5ft 

JRA< 0.001 &L± 0.5 *il|-efc«)Ci:A<»*L<. 

$bic»^<ii 0.001 m±o.3*3ia)jt*28g 

[0158] 

miAomntLxitnmK 59-56458 i#ga 

¥ 2-216140 m 7-13295 1^ 7-1 1432 ^^ 
^ffli^^ 5,380,635 -^IB*. 2-68539 

i^am 13 HtTfflj 1 eA>biHim h hst 

ffil 9 1^ 3-24539 ^^«m 14 H tTfflJA^ 

vm^'ri>skntLxitnmm 52-139136 

15 53-132334 ^. m 56-501480 m 57-16060 

^. m 57-68831 ^. m 57-101835 ^. m 

59-182436 1$g3¥ 7-36145 m 7-199409 
i^li^BB 48-33692 ^. m 50-16648 1*1^ 
W- 2-41734 *S4#» 4,088,497 
4,283,487 15 4,548,896 15 5,187,049 
A<fc*o 



[0159] 
[0160] 

*B^itm 1,939,213 ^. m 2,701,245 15 

2,322,037 P 3,262,782 -^^ [5 3,539.344 -^^ 
15 3,767,448 ^^a>&W«B«C|2«a):&8|V'> 
hSU. 15 1,260,772 ^. 15 2,192,241 15 
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furthermore with absorption of exposure wavelength of 

preferably 0. 5 or greater 2 or less,absorption at same time in 
visible region after treating is under 0.001 or more 0.5, it is 
desirable , furthermore it is a layer whichpossesses optical 
density under preferably 0.00 1 or more 0.3, it is desirable . 

[0158] 

When halation-preventing dye is used with this invention, this 
kind of dye has theabsorption of objective with wavelength 
range, after treating absorption with visible region satisfactory 
is little, if shape of absortoice spectrum where 
theabove-mentioned antihalation layer is desirable is 
acquired, is good any compound. 

Those which are listed below for example are disclosed, but 
this invention isnot something which is limited in this. 

Jq>an Unexamined Patent Publication Showa 59-56458 
number and Japan Unexamined Patent Publication Hei 2- 
2 16140 number, there to be a compound which fromsame 7 - 
13295, same 7 - 1 1432, U.S. Patent 5,380,635 number 
statement and the Japan Unexamined Patent Publication Hei 
2- 68539 disclosure page 13 lower left column line 1 from 
same No. 14 l#pe#-zi lower left column line 9* same 3 - 
24539 disclosure page 14 lower left column is stated in same 
No. 16 l#pe#-zi right lower column as dye of alone, as dye 
which bleached is done in treatment Japan Unexamined 
Patent Publication Showa 5 2- 139136 number, same 53 - 
132,334,same 56 - 501480, same 57 - 16060, Same 57 - 
68,831, same 57 - 101835, same 59 - 182436, Japan 
Unexamined Patent Publication Hei 7-36145 number, same 7 
- 199409, Japan Examined Patent Publication Sho 48-33692 
number, same 50 - 16648, Japan Examined Patent Publication 
Hei 2- 41734 number and U.S. Patent 4,088,497 number, 
same there is 4,283,487 and sanie4,548,896, same 5,187,049. 

[0159] 

recording material in this invention has image-forming layer 
(photosensitive layer ) which at least includes the silver halide 
emulsion of 1 layer in one side of support, possesses backing 
layer onside of other, it is a so-called one surface recording 
materia], it is desirable . 

[0160] 

Regarding to this invention, one surface recording material is 
good adding matte agent for transport property improvement 

matte agent is fine particle of insoluble organic or inorganic 
chemical compound generally in thewater. 

Be able to use those of option as matte agent, for example 
U.S. Patent 1,939,213 number, the organic matte agents 
which is stated in same 2,701,245, same 2,322,037, 
same3,262,782, same 3,539,344, same 3,767,448 or other 
each specification same 1,260,772, same 2,192,241, same 
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3^57.206 ^. m 3.370.951 ^. m 3,523.022 ^. 

m 3,769,020 ^tf a>#waiSicEea)«ia-7'y 

•feiUP-X7iif-+:^nf:f 
»il/<U't?A. ^iJ*;i/v't;A. 



S^LTffll> -set A<T*t 
*«W<7)IISfelC[gLTIi 0,lj[/in^30/iin (Dfi 



[0161] 

^^¥JtJSA< 1200 t^KlT 10 »Ja±A<»*LC 
*e)lc»*L<l4 700 SMMT 50 »Kl±Tfc4o 



[0162] 



3,257,206. same 3,370,951, same3,523,022. This industry 
those which such as inorganic matte agent which is stated in 
saine3,769,020 or other each specification are known well 
being can be used. 

As example of organic compound which for example poly 
methyl acrylate^ polymethylmethacrylates 
polyacrylonitrile^ aciylonitrile-;al -methylstyrene 
copolymer^ polystyrene* styrene-divuiyl benzene 
copolymer^ poly vinyl acetate^ polyethylene carbonate* 
polytetrafluoroethylene etc, asexample of cellulose 
derivatives concretely can use as matte agent, as example of 
water dispersibility vinyl polymer, gelatin which is hardened 
with curing agent of public biowledge and coacervate such as 
carboxy starclu carboxy nitrophenyl starch* 
urea-formaldehyde-starch reaction product hardening, as 
example of starch derivative, such as methylcelluIose> 
cellulose acetate^ cellulose acetate propionate hardening 
gelatin etc which it makes hollow microcapsule you can 
usedesirably. 

silicon dioxide* titanium dioxide* dioxide magnesium and 
silver chloride* which reduced sensitivity is done silver 
bromide* glass* silicon algae earth etc can be used 
similarly desirably with aluminiun oxide* barium sulfate* 
calcium carbonate* known method as example of inorganic 
compound 

according to need mixing substance of kind which differs, you 
can use theabove-mentioned matte agent. 

There is not especially limitation in size* shape of matte 
agent, can usethose of particle diameter of option. 

It is desirable to use those of particle diameter of 0. l;mu 
m~30 ;mu m, attime of execution of this invention. 

In addition, particle diameter distribution of matte agent being 
narrow, being wide, evenwhen is good. 

On one hand, matte agent designates particle diameter* 
shape and particle diameter distribution as state which 
responds necessary from fact that it has an influence on the 
haze* surface gloss of coating largely, witii time of matting 
agent preparation or mixtureof matte agent of multiple, it is 
desirable . 

[0161] 

Regarding to this invention, Bekk smoothness 1200 second or 
less 10 second or more is desirable as degree of matte of 
backing layer, furthermore it is a preferably 700 second or 
less 50 second or more. 

[0162] 

Regarding to this invention, it is contained in layer where as 
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[0163] 

*3EeBlw jSlx-C/ »Ji^f/ H >y H* 
jK'J t -^jSISflg^^pJ V -tJckl/zi/K'J V - 

D:^$/X^yHr;i/a— X. -b^l/Q— XT-b-r— 
K •b^i/a-:^7-t:T^-+:^^U-f, 7K«j(e-;i/ 

;KU(X5^u>-:?^'i?x>), 7K'J{if--»U7-b^— 
m°'j{e-;u7txyi,v-;u)i3j;i;/K 
'J(e=.;u:f^7-;u)). 7K'J(xxTr;u)S, tK'; 

^xy+i/fflR ;K'J(«ibe-'J 
xi/K 7KU(xjK+>>K)S. 7K«j(*-7t«:l«— f) 
/-K'j(tf-;i/7-bT-f). -byun— xxxt- 
)m. 7H'J(75K)S*<fc4. 

A-f>^r-(i**fdiwa»tt*fcl*xT;u«:? 

[0164] 

©«*«J|3l*<0.3 Bl± 2 aTl?*-5Ct4«»* 
LC *P.IC»*L<I* 0.5 lil± 2 IJlTOiRJDfCfc 

0.001 JJl±0.5 *2|-Cfc4Ci:A<»*LC $t>lc 
»*L<I* 0.001 Jsl± 0.3 *jS<Ojt^aS^ W 

•r«jn»* set 

«iiLTiiffiaa>7>^/\u-i/a>atiai:-e 

[0165] 

*ffl^^m 4,460,681 mS^lS^m 4,374,921 
■^1 - ?f: if 4x S<fc3 ft taltm 8ftS(backside 
resistive heating layer)^ Btft^1S^lR9iWim9i 



[0166] 



for the matte agent it is desirable, to be contained in layer 
which fiinctions as outermost surface layer or outermost 
surface layer of recording material or layerwhich is close to 
outer surface operates in addition as so-called protective layer 
it is desirable. 

[0163] 

Regarding to this invention, as for preferred binder of backing 
layer with transparent or semitransparent,generally with 
colorless , natural polymer synthesis resin and polymer and 
copolymer^ in addition media^ for example: gelatin^ gum 
arable^ poly which forms film (vinyl alcohol ), hydroxyethyl 
cellulose^ cellulose acetate^ cellulose acetate butanoate^ 
poly (vinyl pyrrolidone ), the casein^ starch, poly (acrylic 
acid ), poly (methyl methacrylic acid ), poly (vinyl chloride ), 
poly (methacrylic acid ), copoly (styrene-maleic anhydride ), 
the copoly (styrene-acrylonitrile ), copoly 
(styrene-butadiene ), poly (vinyl acetal ) (for example poly 
(vinyl formal ) and poly (vinyl butyral )), poly (ester ), poly 
(urethane ),phenoxy resiiv poly (vinylidene chloride ), poly 
(epoxide ), poly (carbonate ), poly (vinyl acetate ), there are 
cellulose esters, poly (amide ). 



sheath it is possible to form binder from water or organic 
solvent or the emulsion. 

[0164] 

Regarding to this invention, as for backing layer, maximum 
absorption with desired wavelength range isO.3 or greater 2 or 
less, it is desirable , furthermore with absorption of the 
preferably 0. 5 or greater 2 or less, absorption at same time in 
visible region alter treating isunder 0.001 or more 0.5, it is 
desirable , furthermore it is a layerwhich possesses optical 
density under preferably 0.00 1 or more 0.3, it is desirable . 

In addition, it is same as aforementioned antihalation layer as 
example of halation-preventing dye which is used for backing 
layer, 

[0165] 

It can also use backside resistive heating layer kind of 
(backside resistive heating layer ) which is shown in U.S. 
Patent 4,460,681 number and same No. 4,374,921 number for 
photosensitive thermally developing photographic imaging 
system. 

[0166] 

In each layer such as image-forming layer^ protective layer^ 
backing layer of this invention making use of film hardener it 
isgood. 
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^mM(DmtLX\t T.H.James S " THE 
THEORY OF THE PHOTOGRAPHIC 
PROCESS FOURTH EDITION " (Macmillan 
Publishing Co., Inc.flJ. 1977 i*flj)77 HA^^> 87 

MiciefEa)#^^/><ftu. 78 H^cf^iee 

<D$^m^m^t>. *H^^ff 4,281.060 ^ 
mw- 6-208193 ^^^:^:(07K'J-<vvT:^-^@. 

*a^i* 4,791,042 ^tJ:i:<D2i7f-^i^it^^ 



[0167] 



Y>N.Hamby. M.F.EdwarcK A.W.NienowS. M 
lg#iJIR"5«(*S^Sfl5''(BfiJX|IS?rB8ttTik 

1989 ^)<Dm 8 ^m\zmmt^iixi^i7.^^y<7 

[0168] 

nmsmiimi^xtSLi\ 



Ri*MfCl*. Itgaeg 62-170950 *B1$^ 
5,380,644 ^ft^lCtBKCD37^v^^S5i^:f:Sffi 
Stt«. 1#iaBB 60-244945 4$ BS BS 
63-188135 -^«ti:l::fBe03^*v*^»ffiStt 
^m^m 3,885,965 -^JSriflCtEacDTKijv 
□ +Si^^SSttS!l. 6-301140 ^feif 

^»ii?5tta!|3S:i:]5<*lfbti*o 
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T.HJames work "THE THEORY OF THEuropean Patent 
HOTOGRAPH ICP ROCESS FOURTH EDITION" 
(Macmillan Publishing Co., In c. publication and 1977 
publications) there is each method which from 77 page 
isstated in 87 page as example of film hardener, polyvalent 
metal ion which isstated in same book 78 page etc, U.S. 
Patent 4,281,060 number, Japan Unexamined Patent 
Publication Hei 6-208193 number or other polyisocyanate, it 
can use U.S. Patent 4,791,042 number or other epoxy 
compounds^ Japan Unexamined Patent Publication Showa 6 
2- 89048 number or other vinyl sulfone compounds desirably. 

[0167] 

film hardener is added, as solution addition time to in 
protective layer coating solution of this solution, from 180 
min ago which coating fabric are done ftomimmediately 
before and before preferably 6 0 min they are 10 second ago, 
but ifeffect of this invention appears in fully concerning 
mixing method and the mixing condition, regarding there is 
not especially restriction. 

average residence time which was calculated from addition 
flow and liquid feed rate to coater as exemplary mixing 
method there is a method which uses static mixer etcwhich is 
stated in method and N.Hamby^ M.F.EdwardSs A. W. Ni 
enow work and Chap. 8 etc of Takahashi Koji meaning "liquid 
mixing technology" (Nikkan Kogyo Shimbunsha publication, 
1989) which with tank which it tries to be desired time mixes. 

[0168] 

In Ais invention making use of boundary surfactant with 
coating property^ static diaige improvementetc as objective 
it is good. 

As example of boundary surfactant, every ones such as 
nonionic type, anionic type* cationic type* fluorine type 
as neededare used 

You can list polyalkylene oxide and anionic surfactant etc 
which are stated in the polysiloxane boundary surfactant* 
Japan Unexamined Patent Publication Hei 6-301 140 number 
etc which is stated in fluorine-based surfactant U.S. Patent 
3,885,965 numberetc which is stated in fluorine type polymer 
boundary surfactant* Japan Unexamined Patent Publication 
Showa 60-244945 number and Japan Unexamined Patent 
Publication Showa 6 3- 1 88 135 number etc which concretely, 
are stated in Japan Unexamined Patent Publication Showa 6 
2- 170950 number and die U.S. Patent 5,380,644. number etc. 

[0169] 

It is listed to new edition solvent pocket book (Ohmsha Ltd. 
(DB 69-057-6327 ), 1994 publications) etc, as example of 
solvent which is used for diis invention, but this invention is 
not something which islimited in this. 
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deg C «± 180 dcg C JUTOO ta)A<»*Ut>o 
[0170] 

x^;k l,l,l-hu^7apx^rx xh7tKD75 
h'jx-9^;i/T5X ^;f:7xx hU:7;U7j-px 

5/{7a^+-y-yx »il^^;k mKvxf^;k 
^QaK>-tfx vi^^^i/x-T^^k 7XV — 
;k x^b>^Ua— >i/vx5^;ux— T;k N,N. 

[0171] 

5ISW^i:3^J#(*l*. 7KgxxxJU:7>r;uA. T 
^y7K'jx:^x^u:^-r^uA, 7KU(x^u>-ru;7 

^fU-f ):7-f;i.A(PET :7-f JUAX tKUx^U^-J- 

:7^b-h7-r^i/A. lB»-b;up-X7-f^uA. -b 

;bp — xxxx;u:7^;uA. TK'Jcex^uT-b^— 

i^ic/Kux^ux 7HU::^peu>. x^L/>-:? 

[0172] 

mmi^^tjit')^ mm^mm. ^mi^v^m 

2,861,056^feJ:i;f^m3,206,312^fZ|Be(DJ: 

3,428,451 mztzmo^ou^m^mmfkui: 

[0173] 

w felt ^Um«n^mi^Xi35 HS«* 



In addition, those of 40 deg C or greater 180 deg C or less are 
desirable as boiling point of solvent which is used with this 
invention. 

[0170] 

You can list hexane^ cyclohexane^ toluene^ methanoU 

ethanoK isopropanoU acetone^ methylcthyl ketone^ 
ethy lacetate^ 1,1,1- trichloroethane^ tetrahydrofiiran^ 
triethylamine^ thiophene^ trifluoroethanoU 
perfluoropentane^ xylene^ n-butanol« phenoU methyl 
isobutyl ketone^ cyclohexanone^ butyl acetate^ diethyl 
carbonate^ chlorobenzen&, dibutyl ether^ anisoU 
ethylene glycol diethyl ethen N, N- dimethyl formamide* 
morpholine^ propane sultone^ perfiuoro tributyl amine and 
water etc as example of solvent of this invention. 



[0171] 

photographic emulsion for thermal developing in this 
invention sheath is possible on the various support 

polyester filnu undercoating polyester film^ poly (ethylene 
terephthalate ) film (PET film ), polyethylene naphthalate 
filnk cellulose nitrate filnx cellulose ester film^ poly 
(vinyl acetal ) fihn^ polycarbonate film and are related 
typical support,or materiaU of resin and glass^ paper^ 
metal etc are included. 



paper support which coating is done, is used for typical 
flexible substrate^ especially, the;al which baryta and/or 
partially acetylation is done -olefin polymer^ the;al which is 
aespecially polyethylene* polypropylene* ethylene-butene 
copolymer or other carbon number 2-10 -olefin by polymer . 

This kind of support with transparent and is good with 
opaque , but itis a transparent, it is desirable . 

[0172] 

As for recording material in this invention, antistatic or 
electrically conductive layer* for example soluble salt (for 
example chloride* nitrate salt etc), v^r deposited gold 
beingattached layer and, kind of insoluble inorganic salt etc 
which is stated in ionic polymer or U.S. Patent 3,428,451 kind 
of number which is stated in U.S. Patent 2,861,056 number 
and the same No. 3,206, 31 2 number it is possible to possess 
layer etc which includes. 

[0173] 

There is a method which from Japan Unexamined Patent 
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H^^H^tLXltnmW- 7-13295 n 10 HSffl 

43 ff aA^«> 11 tffl 40 ft aiciBero^asA^ifc 

-So 



IHg 1.326,889 *S^I*m 3.432,300 m 
m 3,698,909 I^ie 3,574.627 
3.573,050 3,764,337 ^fe^lXl^m 

4,042,394 -^ceS^StlTl^-So 

[0174] 

a— T-f>y. T-^-^^. 70 -a —f- 

-f>^^. ttzlt^mi^^m 2.681,294 -^IClBli 

Stephen F. Kistler« Petert M. Schweizer If 
"LIQUID FILM COATING "(CHAPMAN & 
HALL ttfij, 1997 ^)399 M*^b 536 HIH»fl) 

-a>X^«(a>Altl^*427Jla> Figure llb.Kcft 

$f=> 399 536 HSftCD 

jKa^lfft 2.761.791 #^J:tX|IB1tif 

m 837,095 ^lClHe(D:;^,*lCcfcy 2 B^fctt* 



[0175] 

^£3*^440) 4>iciij!n<0B. in 



[0176] 
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Publication Hei 7-13295 number 10 page left column 43 line 
is stated in 1 1 left column 40 line as method which obtains 
color image making use of recording material in this 
invention. 

In addition, it is illustrated to English Patent No. 1,326,889 
number, U.S. Patent 3,432,300 number, same No. 3.698,909 
number, same No. 3,574,627 number, same No. 3,573,050 
number, the same No. 3,764,337 number and same No. 
4,042,394 number as stabilizer of color dye image. 

[0174] 

recording material in this invention is good being done 
coating fabric withwhatever method. 

Concretely, it can use various coating operation which 
includes extrusion coating which uses hopper of kind which is 
stated in extrusion coatings slide coatings curtain coatings 
dip coatings knife coatings flow coatings or U.S. Patent 
2,681,294 number step henP. Kistler^ Pet M. Schweizer work 
"LIQ UI DP ILMC GATING" (CHAPMA N & HALL 
corporation publication, 1997) extrusion coatings or slide 
coating which irom 399 page is stated in 536 page it can use 
desirably, can use particularly preferably slide coating. 



As for example of shape of slide coater which is used for slide 
coating there is a Piguie 1 Ib.l of same book 427 page. 

In addition, method from same book 399 page of stating in 
536 page with desire. 2 layers or layer above that sheath is 

possible simultaneouslywith method which is stated in U.S. 
Patent 2,761,791 number and English Patent No. 837,095 
number. 

[0175] 

Known primer layer etc are included additional layer, 
opaquing layer^ protective topcoat layer when the c^e 
receiving layen reflective printing in order to receive for 
example mobile dye image is desired and in 
photothermographic technology in the recording material in 
this invention it is possible . 

recording material of this invention image formation is 
possible with only recording material one layer, itis desirable , 
functional layer which is necessary for image-receiving layer 
or other image formation doesnot become another material, it 
is desirable . 

[0176] 

recording material of this invention is good being developed 
with whatever method,but temperature rise doing recording 
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»*Ll>S«SJStLTIt SO-'ISO deg C Hi!) 

*e)ic»*L<(4 100-140 deg c-efc«o 

S«t«ratLTI4 1~180»A<»*LC 10^» 
[0177] 

- YAG fe*U-*f- ¥aii*:U- 

[01781 

5-113548 ^^fi:lCBa5^^F^^■Cl^^U-if-*^ 
W095/31754 -^ni:i:!c|g^$*iTl>^v;u^^ 

[0179] 

*l6eBa)IB@ittJ|^$S3fetSlctt SPIE 
vol.169 Laser Printing 1 16-128 H(1979X ¥tWiW- 
4-51043 W095/31754 #&t1cBa«**ir 

[0180] 

(PET 3El${*CDf^j«>-rU7^;uKi:x5^U><f 
U3-yu^ffli\ 'Sa^ictSi^S^ttS iv=o.66(:7 

xy->U/xh^a;UX^>=6/4(«jlJt)* 25 deg 
CTa!lS)a)PET^»fco 



material which usually is exposed to imagewise itis 
developed. 

With 80 - 250 deg C, furthermore it is a preferably 100-140 
deg C as desirable developing temperature. 

1-180 second are desirable as developing time, 10-90 
second furthermoreare desirable. 

[0177] 

recording material of this invention is good being exposed 
with whatever method, but laser light is desirable as exposure 
light source. 

gas laser^ YAGlaser^ dye lasen semiconductor laser etc is 
desirable with this invention as laser light. 

In addition, it is possible also to use semiconductor laser and 
second harmonic-generating element etc. 

[0178] 

recording material of this invention haze when exposing is 
low, there is a tendency which interference fringe is easy to 
occur. 

As this interference firinge prevention technology, metiiod 
which utilizes multiple modes laser which isdisclosed in 
technology and WO 95/3 1 754 number etc which entrance 
lightare made inclination vis-a-vis recording material has 
been known laser light whichis disclosed in Japan 
Unexamined Patent Publication Hei 5-1 13548 number etc, 
these technology are used, isdesirable . 

[0179] 

recording material of this invention is exposed, as SPIE 
vol.169 laser Printing 1 16-128 page (1979), disclosed in the 
Japan Unexamined Patent Publication Hei 4-51043 number 
and WO 95/3 1 754 number etc, in order for laser light to 
bepiled up, it exposes, scan line that tries it is not visible it 
isdesirable . 

[0180] 

[Woiking Example(s)] 

Below, this invention is explained concretely with Woiidng 
Example , 

Working Example- 1 

PET of inherent viscosity rV=0.66 (It measures with 25 deg C 
in phenol/tetrachloroethane=6/4 (weight ratio )) was acquired 
making use of [Compilation of PET support ] terephthalic 
acid and etfayleneglycol, inaccordance with conventional 
method. 



CttS '<l/*>KbLT 130 deg C "C 5 ^fH^t&L pelletizing doing this, with 130 deg C 5 hours after drying, 
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fcft. 300 deg C T*»»ft T mif^t^k>nLtilL 

oum^oy^mwy^jvA^f^OiL fco 

[0181] 

ctL$. mii(Dmui>n^j\^mi^ 3.3 f&ic«a 



C(D^a)SiSl4-e*l-f*U 110 deg a 130 deg 

c(Dft. 240 deg c -e 20 ^fsimm^^zHtm 
i»lz:^-;^^ipx^m\ 4kg/cm2 -cs^iRy. Ji 

^175/im<DP-;^$^|fc• 
[0182] 

p-^-ffiaa 6KVA ^T^;i/^fflt\ unworn 

ai^^STIC*^l^T 20in/»-e«iaLfco 



z(o^(D9&mm^mt 9.6kHz. 
p-^uo4^v*y:^^UT5>:^ii 1.6mm -efcofco 



[0183] 

TK^Jtk^^^XL/v^ A-515GB(30wt%. 
B§(tt)S)200mI lC7KyX9^U>«tl^-(^l*lft 
g 0.2//m)lg. ^SSttSfl l(lwt%)20ml 
ftlU C*UcSiS*$/Bir 1000ml <tLTT^ 
y^*«Ai:Lfco 



[0184] 

(T^y B 0iSS)IIS7K 680ml 

vX>/<^=i>K=^7/50/3(fi«it). iSJt 
30wt%. )200mk 7K»jX5^l/>ttllT-(¥*Slftg 

2.5//m)o,ig ^mmts mzmwA^iiBTLx 

1000ml tLTT^y^^jS B tLtzo 



[0185] 

(T^y ^^Jft C (7) PSH :^-+^r^^> 1 Og ^ 
HB* 500ml ICjg^U -tCIZ^Uffl 61-20033 
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with 300 deg C after melting extrusion doing ftiom T type die, 
quench it did,it drew up undrawn film of kind of thickness 
where film thickness after the heat-set becomes 175;mu m. 

[0181] 

In 3.3 times longitudinal draw« with tenter transverse 
drawing was executed next in4.5 times this, making use of 
roll where perimeter speed differs. 

temperature of this time respectively was 1 1 0 deg 1 30 deg 
C. 

After this, with 240 deg C with same temperature as this of 20 
second heat-set later 4% it eased in horizontal direction. 

After slit doing chuck part of tenter after this, knurling 
wasdone in both ends, roll of windup^ thickness 175 ;mu m 
was acquired with 4 kg/cm^. 

[0182] 

It treated with 20 m/min making use of [surface corona 
treatment ] Filler Co. make solid state corona discharge 
machine 6 KVA model, the both surfaces of support in under 
room temperature. 

From reading of currents voltage of this time, treatment of 
0.375 kV ♦ A* min/m^ hasdone to support , understood . 

As for treatment frequency of this time as for 9.6 KHz* 
electrode and gs^ clearance of dielectric roll they were 1.6 
mm. 

[0183] 

[Compilation of undercoating support ] 

(Manufacturing undercoating coating solution A ) polyester 
copolymer aqueous dispersion Pes resin A-515 GB (30 wt%^ 
Takamatsu Yushi Kogyosho, Y.K. (DB 70-975-2232 ) make) 
polystyrene fine particle (average particle diameter 0.2 ;mu 
m ) 1 g« boundary surfactant 1 (1 wt% ) it added 20 ml to 
200 ml, it made undercoating coating solution A in this as 
1000 ml including distilled water. 

[0184] 

styrene-butadiene copolymer aqueous dispersion 
(styrene/butadiene/itaconic acid=47/50/3 (weight ratio ). 
concentration 30 wt%^ ) 200 ml* polystyrene fine pardcle 
(average particle diameter 2.5 ;mu m ) it added 0.1 g to 
(Manufacturing undercoating coating solution B ) distilled 
water 680 ml, it made undercoating coating solution B as 
1000 ml furthermore including distilled water. 

[01851 

It melted (Manufacturing undercoating coating solution C ) 
inert gelatin lOg in distilled water 500 ml, aqueous dispersion 
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«!l«tl^a>*5^tfe14!l(40wt%)40g ^^jQUr. 
[0186] 

nmmmtm 0.3 m v&^tzo 

lCft«J:9l::^*LT 180 deg C "t? 5 »IBlte« 
0.03 1/ m iztliii: olzm^LX 180 deg C "C 5 5> 

[0187] 

®(Sp°p« Edenor C22-85R)44.0g. ^StK 
730nil. tcrt-y^y —)V 60ml ^ 79 deg C T?8H$U 
3&A<b IN-NaOH 7k?S5S 117ml ^ 55 »AMtT 
aiPL 240 5^SJt*#fco 

2fel^T% ffittffl 19.2g 112.5ml * 45 

8^A^I+T3S*^U ^-CD** 20 ^fflttfiU 30 
deg C IC^SLfcc 

»^0>Bm&ti< 30/iS/cm lC35:«)*-C*aL 
*vh^^i:UTBiyai\ ^^JSHJg^J' lOOg ffi 

S'(D';7x^vh^-=^ic«u 7Kyex;i.7>ua-- 

;KSp°p«:PVA-205)7.4g Jockl/^^SJOU ± 
385g i:LTA^e>7t^^S*■y■HCT^^fit» 
»Lfco 

[0188] 

-f ^^□:7;iH'4^-fif ^vi-iios-EH. -e-f^^n:?;!. 

SS. GlOZ -<>^^^7v3>^V>/<-^ffl)(7)E 
1750kg/cm^ IziaaJLT. =Ie15BSL. 



of tin oxide-antimony oxide composite fine particle 
whichthere is stated in J^an Unexamined Patent Publication 
Showa 6 1- 20033 specification (40 wt% ) adding 40 g, it 
made undercoating coating solution C inthis to 1000 ml 
including distilled water. 

[0186] 

After administering (Compilation of undercoating support ) 
above-mentioned corona treatment, in order with the bar 
coater for wet coating amount to become 5 ml/m^, coating 
fabric doing the undercoating coating solution A, 5 min it 
dried with 180 deg C. 

dry film thickness was approximately 0,3 ;mu m. 

Next, after administering corona treatment to this rear surface 
(back surface ), in order with bar coater wet coating amount 
for 5 ml/m\ dry film thickness to become approximately 
0.3;mu m,coating fabric doing undercoating coating solution 
B, 5 min it dries with 180 deg C, Furthermore on this in order 
with bar coater wet coating amount for 3 ml/m\ dry film 
thickness tobecorae approximately 0.03;mu m, coating fabric 
doing, 5 min drying undercoating coating solution C with 180 
deg C, it drew up undercoating support 

[0187] 

While [Manufacturing organic acid silver salt dispersion ] 
Henkel Co. make behenic (docosanoic ) acid (tradename Eden 
or C2 2- 85R) agitating 44.0 distilled water 730 mk t- 
butanol 60 ml with 79 deg C, 55 min applying 1 N- 
NaOHaqueous solution 1 17 ml, it added and 240 min reacted. 

Next, 45 second applying aqueous solution 1 12.5 ml of silver 
nitrate 19.2g, it added, 20 mm left that way, cooling made 30 
degC. 

After that, solid component was filtered with suction 
filtration, solid component was doneuntil conductivity of 
water filtration becomes 30;mu S/cm, water wash. 

In this way, solid component w^ch is acquired, without 
drying, polyvinyl alcohol (tradename: PVA-205 )to add 7.4 g 
and water vis-a-vis handlings dry solid fraction lOOg 
suitable wet cake as wet cake, wi^ entire amount as 385 g 
after preparatoiy it dispersedwith homogenizer . 



[0188] 

Next adjusting pressure of dispersing machine (tradename: 
Microfluidizer M-1 10 S-EFL Microfluidics ♦ international ♦ 
corporation make and GlOZinteraction chamber use) in 1750 
kg/cm^ three times ittreated starting liquid of preparatory 
dispersion being completed, acquired silver behenate 
dispersion B. 
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>Ki8tt^l*¥l^Sg 0.04 /inu ^J^fiS 0.8 

li iTk S6»i«a 3O%0»«tt^--e*ofco 

fi^'9"-<Xa)a!lStt. Malvem Instruments Ltd. 
S MasterSizerX IwTffofco 



[0189] 

<iI5ta!ia) 25wt%5J^iJ(ia(7)liS>l,l.eX(2-t K 

^■ti-> loog t^75U(«c)fi2t1±?t^»je->u7;u 

a — ;U7H/ ^ — MP203 0) 20wt%*?g?a 80g IC 
* 220g * 3sttlLfi<5i&LTX^iJ -tLfco 



2pii3ttS 0.5mm (Di?^U3-Te— X lOOOg i 



[0190] 

(;«;u*:^4b^14!ia) 20wt%»tj[l«3(7)iiSS>3-^ 

>U*:^h-4--7x:i.;i/-5-'s":^^ ;Ul,2,4-hU 77 — 

;u 80g i:^77U(l*)S^l47Kue:^;uT;i/a-;i/ 

jK/ ^— ;i/MP203 (D 20wt%*jSj« 40glC7K 280g 

¥t5Eg 0.5mm 0v;U3-7tf— X 800g ^ffl 
(1/4G ■9->K^f5^>y-5;U:7-f^*y^7.(») 



y;u*^<b^«3iiT-ii¥iSttg 0.54 // m -e* 

[0191] 

<^a7tc»j/NDy><b^«g<D 30wt%»tk1fta>lB 
S>HJ:^p^^;u'::?x^;u:^;u7t^> 48g 1 3+ 
y ;U7^- ju-4-:7x- ;u-5-h'J -r 

;u-i,2,4-hUTy-;u 48g ik^75U(tt)S^tt7K 

'jtf-^bTJba— ^UtK/^— >U MP203 0) 20wt% 
48g IC* 224g ^ aaLa<S^LTX^ 



In this way, silver behenate particle which is included in 
silver behenate dispersion which isacquired was needle 
particle of average minor diameter 0.04 ;mu m^ average 
major diameter 0.8 ;mu nv variance 30%. 

It measured particle size, with Malvem Instruments Ltd make 
MasterSizerX. 

cooling operation helical tube type heat exchanger on front 
and back of interaction chamber each itmounted, it set to 
desired dispersion temperature by fact that temperature of 
coolant is adjusted. 

[0189] 

[Manufacturing 25 wt% dispersion of reductant ] 1 and 1 -bis 
(2 -hydroxy-3,5-dimethylphenyl ) - 3, 5 and 5 -trimethyl 
hexane lOOg and Kuraray Co. Ltd. (DB 69-053-6750 ) make 
itadded water 220 g to 20 wt% aqueous solution 80g of 
modified polyvinyl alcohol Poval MP203 and mbced well 
andmade slurry. 

Preparing zirconia beads lOOOg of average diameter 0.5 mm, 
you inserted in vessel in the slurry, and simultaneous 3 hours 
dispersed with dispersing machine (1/4 Gsand grinder mill: 
Aimex Corp. make) andacquired reductant dispersion. 

In this way, reductant particle which is included in reductant 
dispersion which isacquired was average particle diameter 
0.65 ;mu m. 

[0190] 

[Manufacturing 20 wt% dispersion of mercapto compound ] 3 
-mercapto-4- phenyU5-heptyl-l,2, 4- triazole 80g and Kuraray 
Co. Ltd. (DB 69-053-6750 ) make it added water 280 g to 20 
wt% aqueous solution 40g of modified polyvinyl alcohol 
Poval MP203 and mixed well and made slurry. 

Preparing zirconia beads 800g of average diameter 0.5 nmri, 
you inserted in vessel in the slurry, and simultaneous 15 -hour 
fraction scattering did with dispersing machine (1/4 Gsand 
grinder mill: Aimex Corp. make) andacquired mercapto 
dispersion. 

In this way, mercapto compound particle which is included in 
mercapto compound dispersion which isacquired was average 
particle diameter 0.54 ;mu m. 

[0191] 

[Manufacturing 30 wt% dispersion of organic poly halogen 
compound ] tribromo methylphenyl sulfone 48g and 3 
-tribromo methyl sulfonyl-4- phenyl-5-tridecyl-l,2, 4- triazole 
48g and Kuraray Co. Ltd. (DB 69-053-6750 ) make itadded 
water 224 g to 20 wt% aqueous solution 48g of modified 
polyvinyl alcohol Poval MP203 and mixed well andmade 
slurry. 
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¥JS|ES O.Smm CDv;U3-7tf— X 800g ^ ffl 
(1/4G •9->K^^7'r>y-5;U:7-f^'yf X(t!|t) 

*t^/tfj/\oy><b^1*iaiF-l*¥J^tlS 0.70 
[0192] 

(:«:ieiSa>fl:^1« 1-3 10wi%^tt«S(7}iaS>:«: 
l6Wroib^«J I-3;80g i:^?5U(ttc)liSEtt7K'je 
=.yU7jU3— ;u;1</^— ;i/MP203 ® 20wt%*i§ 
m 64g IC* 176g $aiBLa<;l^L-C:^5'J - 

¥JSES O.Smm (J>i>)Vzl-T\i—X 800g ^ ffl 
(1/4G •9-:/K^/^^'r>^''-5;kT'f 

SMCT 5 i$r4^Ji(L*i6wa)<b^^^j 1-3 
c:5LT#fc*llMa><b^1«!i 1-3 oumf-^WL 

112 0.65 /^m -efcofc. 



[0193] 

<:75r^i?><b^!|«jcD/^'y-;uji?ft<DiliaS)6--r' 
if-:fa\d)vy^=7V> 26g >i/ loomi ic 

[0194] 

20wt%»fi!t1»©BI«>C.I. Pigment 
Blue 60 $ 64g i:?gi(tt)St-T*-;UN $ 6.4g 

IC* 250g tmtaLBi<m^Lx:k^'j -tLtzo 



O.Siran 0'JjV^-7t£-X 800g ^ ffl 
(1/4G •9->K^^5'('l/^-S;U:7-<>V^X(t*) 



iFJ^taS 0.21 /I m "Cfcofco 



[0195] 

{/\oy>^bfflia^- 1 (OUSDIIIS* 1421CCIC 
lwt%a'(b*'J't7AJSjft 6.7CC $JD^, *f>«C IN 
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Preparing zirconia beads 800g of average diameter 0.5 mm, 
you inserted in vessel in the slurry, and simultaneous 5 -hour 
fraction scattering did with dispersing machine (1/4 Gsand 
grinder mill: Aimex Corp. make) andacquired organic poly 
halogen compound dispersion. 

In this way, poly halogen compound particle which is 
included in poly halogen compound dispersion which 
isacquired was average particle diameter 0.70 ;mu m. 

[0192] 

compound I-3;80g and Kuraray Co. Ltd. of [Manufacturing 
compound 1-31 0 wt% dispersion of this invention ] this 
invention (DB 69-053-6750 ) make it added water 176 g to 20 
wt% aqueous solution 64g of modified polyvinyl alcohol 
Poval MP203 and mixed well and made slurry. 

Preparing zirconia beads 800g of average diameter 0.5 mm, 
you inserted in vessel in the slurry, and simultaneous 5 -hour 
fraction scattering did with dispersing machine (1/4 Gsand 
grinder mill: Aimex Corp. make) andacquired compound 1-3 
min scattering ones of this invention. 

In this way, compound 1-3 particle of this invention which is 
included in fine particle dispersion of compound 1-3 of this 
invention which is acquired was average particle diameter 
0.65 ;mu m . 

It manufactured also fine particle dispersion of compound 
which is displayed with General Formula (I ) of other tills 
invention in same way. 

[0193] 

[Manufacturing methanol solution of phthalazine compound ] 
Melting 6 -isopropyl phthalazine 26g in methanol 100 ml, you 
used. 

[0194] 

64 g and Kao Corporation (DB 69-053-5703 ) make Demole 
N to add water 250 g to6.4 g, mixing well, it designated 
[Manufacturing 20 wt% dispersion of pigment ] C.I. Pigment 
Blue 60 as slurry. 

Preparing zirconia beads 800g of average diameter 0.5 mm, 
you inserted in vessel in the slurry, and simultaneous 25 -hotir 
fi^ion scattering did with dispersing machine (1/4 Gsand 
grinder mill: Aimex Corp. make) andacquired pigment 
dispersioa 

In this way, pigment particle which is included in pigment 
dispersion which isacquired was average particle diameter 
0.21 ;mu m. 

[0195] 

While agitating in stainless steel reaction kettle which 
titanium coating does liquid whichfiuthermore 1 Nnitric acid 
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WLtam. 35 deg C lCj«a^«i&, ISilffl 
37.04glC||S*^j!nx 159ccU*&f?Lfc)iaal 
iS^b^U't^A 32.6g ^aiBTKICTSa 200cc 

7Ui?i';/ha^-c pAg ^ 8.1 iciij#L!&A<f>. mm 
ai (D±a$-S3t«-c 1 »raAM+rajiPLfco 



{mm hi It. □>hD-^UK5'':^^Ui/i'>h^lCT 
Sfti)-5-©« 3.5wt%OjaS1b*3S*j«i«$ 
30cc StoU ^F&l-'<>y-f54''7— 3wt% 

^mm^ 36cc %jtaLf=. 

-f-©^. Sl/iSSS al $EB7K*»?LT 317.5CC 
lCLfcjSaa2 jSaw IC«L-C«»WICi| 1 

'■pAM-M'^i^^mmLmm.mmM 2f& 

© 400CC *mS;k#i?Lfcj§j« b2 ^fflL^T. 

AliliUn^h □ — ;uKy:?Ji'Vx-vhaicT> pAg 
$ 8.1 IC|H#L<fA<b. -S35a-CS)« a2 ^ 10 

m)i<D». 2-p'jU*:fh-5-y^^U'<>y-<54<'y 
0.5wt%p»4ry-iU»«$ 50cc miBU * 
bIClgffiffi-C pAg ^ 7.5 lC±lf TA'^t) IN fiSK 
^ffil^-C pH $ 3.8 ICi§SL«Jt$±«), 

litt«/*i*xs$tTL\ I8i>f ;*-:^-tf 75^:^ 3.5g ^ 

to^-c IN a)*e<b:M-y':?A^aijDLx. 

pH6.0. pAg8.2 IC«SL-C/NPyMtli»tttt 

[0196] 

T?tfci<ofc/Npy><bffla«ii*<oe^-ii» ¥ 

l^^ti^S 0.031 /iin.9ffi3S0!}|tn^S( 

ii%(Dl$iiibis&?--eft^. 



ft^-y-'f xif li. B^HflSft^fflL^ 1000 mo) 

C<©tt^-<D{100}ait$l*. ^7'<;U*A>^7aS$ 
[0197] 

±ffi¥Lai|$SI»L*fA<C) 50 deg C IC^SU 
N.N'-i/t Kp +i/-N".N"-i/X^ ;U.;<55>a> 
0.5wt%;'^/ — ^U»58E$ 5cc t^iy^^i/l^y — 

«Lr3xl0-»^;H0ilfco 
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adds 8.2 cc. phthalated gelatin 2 1 .8g to [Manufacturing 
silver halide particle 1 ] distilled water 1421 cc including 1 
wt% potassium bromide solution 6.7 cc,while maintaining 
liquid temperature at 35 deg C, solution al and potassium 
bromide 32.6g whichare diluted in 159 cc including distilled 
water preparing solution bl whichwith distilled water is 
diluted in volume 200 cc in silver nitrate 37.04g, with 
controlled double jet method maintaining pAg in 8.1, 1 
minute applying total amount of solution al with constant 
flow, it added. 

(It adds solution bl, with controlled double jet method ) After 
that hydrogen peroxide water solution of 3.5 wt% was added 
30 cc,f\]rthennore 3 wt% aqueous solution of benzimidazole 
were added 36 cc. 

After that, again, distilled water diluting solution al in order 
to become the finally per mole of silver 1 X IC^mole, 
vis-a-vis solution a2 and solution bl which it makes 3 17.5 cc 
while melting dipotassium hexachloroiridate and after all with 
controlled double jet method , maintaining the pAg in 8. 1 
liquid volume distilled water making use of solution b2 which 
isdiluted 2 -fold to 400 cc of solution bl, 10 min applying 
solution a2 with constant flow, total amount it added. 

(It adds solution b2, with controlled double jet method ) After 
that 2 -mercapto-5-methyl benzimidazole 50 cc to add 0.5 
w1% methanol solution, after ftulhermoreincreasing pAg to 
7.5 with silver nitrate, you adjusted pH 3,8making use of 1 
Nsulftiric acid and stopped agitation, did 
settling/desalting/water wash step, adding the sodium 
hydroxide of 1 N including deionized gelatin 3.5g, adjusting 
pH 6.0^ pAg 8.2, you drew up silver halide dispersion. 

[0196] 

particle in silver halide emulsion which is completed is pure 
silver bromide particle of variance 1 1% of average 
sphere-equivalent diameter 0.0 3 1 ;mu sphere-equivalent 
diameter. 

particle size etc sought from average of 1000 particle making 
use of the electron microscope. 

(100) surface ratio of this particle 85% was sought making 
use of Kubelka Munk mediod. 

[01971 

While agitating above-mentioned emulsion, 3 X lO'^mole it 
added benzene thio sodium sulfonate 1 min later vis-a-vis 
silver 1 nK>Ie temperature rise it made 50 deg C, 0.5 wt% 
methanol solution of N,N'-dihydroxy-N",N"-diethyl melamine 
including 5 cc and 3.5 wt% methanol solution 5 cc of 
phenoxy ethanol. 
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ih>\z 2 ii^^^mm&m i <7)@»:»iki&(-tf 

5 X IO'^JV^tLX 50 »ra»«Lfco 



[0198] 

{/NayMbfflta?- 2 ©US)* 700ml ic^^^u 

fcif vf^> 22g <b*U -t? A 30mg $ j§f» 

L.TSS35 deg CiCTpH $5.0l-^t5-B-fcS. 
{giSiS 1 8.6g <J:i;i8il7'>*-'t7 A 0.9g ^ # 
t^*}Sa 159inl tM:itW^M.tS^lSBkitM 
•^Ai 92:8 ;Hk-e^t?*S?8[$ pAg7.7 Iz 

OtN-C, Se^iS 55.4g i3J:i;ffier>^-'t7A 
2g ^ tt;*5SjS 476inl tS^lS 1 'J«vf>;u4'lc 1 
xio-'t>U7)A^^b-<'Jv't>AK-*'J'!7A<t: I 
^;u7)m<b:*)'J't;A^#t;*jtj« pAg7.7 left 
*,ft*<t,=i>hn -;i^:?^uviyhax? 30 ^^IBl 

-l,3,3a,7--fh7-*f-f >x> Ig ^StoU. $blC 



pH5.9. pAg8.2 lZ^^L9iM:imn=f-mm-^ 

a378^;u%. ¥i52^;uv ¥iS-y--<'Xo.05 

^nu ^{^aa%eb«gSK8%. {100}SU:$88% 
[0199] 

C5LT#fc/«y><bil 60 deg CIC^ 
MLXm 1 ^;uafcy^:i-«[S:H-'J';7A 85 
^)Ut 2.3,4.5,6-'<>4r7>U:i-P7x=.>l/i;7i=. 
iU7*:^7-f>-bU=.K* l.lxlo'^jU, 1.5X 

10' ^;uDT-;uMb^^, S^b^K 3.5 x lo-* 

2.7X lO-^-t^l^aaiU 120 
^IBlJSJiKLfcSi 40 deg C lCJii)^Lfc(7)*>, 1 x 
I0-'^>U»»3tli®fefg 1 1 5x 10-**>UD 2- 

30 deg C l=JSlJ^LX/\ay>fl:«fLa« 2 
fc. 

[0200] 

^ lOOg. Jl^iJlf-^l/T^Un— ;UPVA-205(^75U 
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Furthermore per mole of silver^ 5 X lO'^mole it added solid 
dispersion (gelatin aqueous solution ) of spectral sensitizing 
pigment 1 of 2 min, later furthermore per mole of silver 5 X 
lO'^moie added tellurium compound of 2 min andlater SO min 
matured. 

per mole of silver I X lO^^molc adding 2 -mercapto-5-methyl 

benzimidazole to just before maturity end, it lowered the 
temperature, ended chemical sensitization and drew up silver 
halide particle 1. 

[0198] 

Melting phthalated gelatin 22g and potassium bromide 30 mg 
in [Manufacturing silver halide particle 2 ] water 700 ml, 
afteradjusting pH to 5.0 with temperature 35 deg C, while 
maintaining aqueous solution 1 59 ml which includes silver 
nitrate 18.6g and ammonium nitrate 0.9g and aqueous 
solution which 92:includes potassium bromide and potassium 
iodide with mole ratio of 8 at pAg 7.7 10 min ^plying with 
controlled double jet method, it added. 

Next, while in aqueous solution 476 ml and 1 liter which 
include silver nitrate 55. 4g and the ammonium nitrate 2g 
maintaining at dipotassium hexachloroiridate of 1 X lO'^mole 
and aqueous solution pAg 7.7 which includes potassium 
bromide of 1 mole 30 min applying with controlled double jet 
method, after adding,to add 4 

-hydroxy-6-methyl-l,3,3a,7-tetrazaindene Ig, furthermore 
lowering pH and coagulation and settling doing itdid 
desalting. 

After that, you adjusted pH 5.9* pAg 8.2 including phenoxy 
ethanol 0. 1 g, fmishedmanufacturing silver bromoiodide 
particle (cube particle of iodine content core 8 mole 
average 2 mole average size 0.05 ;mu nu projected 
surface area variance 8%« ( 1 00) surface ratios 88%). 

[0199] 

In this way, temperature rise designating silver halide particle 
which is acquired as 60 deg C, per mole of silver sodium 
thiosulfate 85 ;mu mole and 2, 3, 4, 5 and 6 
-pentafluorophenyl biphenyl phosphine selenide it added the 
tellurium compound* chloroauric acid 3.5 X 10"*molev 
thiocyanate 2.7 X 10-^mole of 1.1 X lO-'mole. 1.5 X 
lO'^mole, 120 min after maturing, after quench making40 deg 
C, spectral sensitizing pigment 1 of 1 X lO'^mole and 5 X 
lO'^mole it added 2 -mercq>to-5-metliyl benzimidazole and 
quench made 30 deg C and acquired silver halide emulsion 2. 

[0200] 

[Manufacturing emulsion layer coating solution ] 

20 wt% aqueous solution 5g of organic acid silver salt 
dispersion lOOg* polyvinyl alcohol PVA-205 (Kuraray Co. 
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(»)8!)<D 20wt%7KjSj« 5g * 40 deg C |C 
±l225wt%ii7C»l5^gk«)25.4g . 
a 1 l2«(7)*l6Ma)1b^!B5. unci Pigment 
Blue 60 0) 20wt%*^}'U[1^$ 1.2g. ^^Jf^jM 

20wt%^tt«S 3.Sg ^SAlL f:. 



•tfl>ft. 40degCIC«SLt=l8M-aia(UF)«i! 
Lfc SBR ^n~v*?7^ 40wt%$ 1 lOg $^JlOLT+ 

$ 6inl $»A]LW»iftffi#«jS$^f=. 



lft^-2 $5g9MlcJ:<;1^L^^liSfI(CX^^ 
1.4g/in*i:<£4J:5lca|j8EUfc. 



[0201] 

Jtff-ejWSLT. 40 deg C(No.l D-^»— )-e 



U;i->h'J-v^7X7T— I'-xKttS^EaS RFS 
7;U-KX'<^7ha/-^-$filfflLf=25 deg C 
■ca)M=«ijSa)*!iSli3!BraSA< 0.K K 10» 
100, 1000^/^]lCfet^T•^•^l■f *l 1500, 220, 
70, 40, 20[inPa: s]-C?fco/i. 

[0202] 

^tfc, UF »SLfc SBR 7T"y^'XI*Ja.T(DJ:9 

TECD SBR57"-y^7X^SS®*-e 10*&lC*fiL 
fc t. <D * UF- « S ffl ^ e? a - ;b , 
FS03-FC-FUY03Al(y-1'-b> i/Xx 

Cro^^-T'y^^XjglSl* 40wt%'^fcofco 

(SBR ^■T'y^^X:-St(68>Bu{29)-AA(3>G)7f-'y 
^'X)spi9aa 0.1 // m, 25 deg C60%RH T<D¥ 

«^7K^ o.6wt%, as 45wt%, -f :i->e«s 

4.2mS/cin(-f';i-ve3|S<7);11SliSffim;lfiX 

ii(»)S8eaign- CM.30S ffiSL^x-v^^xis 

jR(40wt%)* 25 deg C iCXa^X pH8J 



[0203] 
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Ltd. (DB 69-053-6750 ) make) which is acquired at (emulsion 
layer coating solution No. 1 ) description abovewere mixed 
and while maintaining at 40 deg C to, 20 wt% aqueous 
dispersion of compound pigment C.I. Pigment Blue 60 of 
this invention which is stated in above-mentioned 25 wt% 
reductant dispersion 25.4g ^ Table 1 1.2 g^ organic poly 
halogen compound 30 wt% dispersion 1 1 .5g^ mercapto 
compound 20 wt% dispersion 3.5g were added. 

Afler that, ultrafiltration (UF ) which temperature-holding is 
made 40 deg C after adding! 10 g, fully agitating SBR latex 
40 wt% which was refmed, methanol liquid of phthalazine 
compound it added 6 ml and acquired organic acid silver salt 
containing liquid. 

In addition, silver halide particle 1 5 g it mixed 5 g and silver 
halide particle 2 inadvance and well immediately before 
coating fabric mixed with the organic acid silver salt 
containing liquid with static mixer and manufactured 
emulsion layer coating solution and in order that wayto 
become coated silver amount 1 .4g/m^ to coating die, liquid 
transport it did. 

[0201] 

viscosity of above-mentioned emulsion layer coating solution 
measuring with B type viscometer of the Tokyo Keiki Kogyo 
Co. Ltd. (DB 69-097-7095 ), was 85 [niPa*s ] with 40 deg C 
(No.l rotor). 

As for viscosity of coating solution with 25 deg C which use 
Rheometrics Far East KK make RFSFroude spectrometer 
shear rate 0. They were 1500. 220, 70, 40 and 20 [mPa*s ] 
respectively!, 1 and 1 0 and 1 0 0, in 1 000 [1 /second ]. 

[0202] 

Furthermore, UF like below it acquired SBR latex which 
wasrefined. 

Until ionic conductivity 1.5 mS/cm ago, below-mentioned 
SBR latex those whichwith distilled water are diluted in 10 
times making use of module^ FSO 3- FC-FUY03A1 (dithane ♦ 
membrane * system Ltd. ) for UF- refining those which it 
diluted refined were used. 

This time latex concentration was 40 wt%. 

equilibrium moisture content 0.6 wt%. concentration 45 
wt%v ionic conductivity 4.2 mS/cm under (SBR latex:-St 
(68) -Bu (29) -AA (3) - latex ) average particle diameter 
0.1 ;mu 25 deg C60%RH (Toa Electronics Ltd. (DB 
69-060-0192 ) make conductivity meter CM-30S you use 
measurement of ionic conductivity andmeasure latex starting 
liquid (40 wt% ) with 25 deg C ), pH 8.2 

[0203] 
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PVA-205(^75U(»)S)(D 10wt%*iS?ft 772g. 

U Jl^eiMS^i*(^S^S9it 59/9/26/5/l)'77 
27.5wt%5$ 226g lcxya*/-ju OT(T^ 
•J*>9->fTt-SKttS)a) 5wt%7K?§«^ 2mU 
K>v;U7;U3-;i/ 4g. 2,2,4.hU-?«^;U-l,3-'< 

Lfco 

^*«a)tt]t(i B SttSIt 40 deg C(Nal □ - 
21[inPa- s]T*fcofco 

[0204] 



(%mmwi 1 SM*«K:^-nf^> sog ^ 

138mk IN <7)«SK$ 28mk XTP*/ — ;U OT(7 

5mk 7xy+vx^y-;ng^tti^. ^aiooog 

^^}&<Oi^&it B Ml&ittt 40 deg C(No. 1 □ - 
17[mPa- s]'X!9>^tzo 

[0205] 



2 l^*?SK:^-+-lr^> loog ^ 

$ 20ml. XTn7— ;U 0T(T>U*>1f-f T-*§ 

'JU-hai*lT-(¥l^iag 4.0^m)25g. IN 
K^44mU ^>7-rV^T7»J/>10mg IC^M 
1555g t tiii>io^immLX. 4wt%<D^7P 
J;9fiA/^^S-r^7K?S5« 445ml 

S'^^jStU 10ml/mMc;S5<fc3(cn-^^> 



MftjScDttSli B SttSff40 deg C(Nal a — 
^r— )T? 9[mPa-s]-ea&ofco 
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[Manufacturing emulsion surface intermediate layer coating 
solution ] 

It designated 5 wt% aqueous solution of aerosol OT 
(American Cyanamid Co. make) as intermediate layer coating 
solution in 10 wt% aqueous solution 772g. methyl 
methaciylate/styrene^- ethylhexyl acrylate/hydroxyethyl 
methaciylate/acrylic acid copolymer (Copolymerization 
weight ratio 59/9/26/5/1 ) latex 27.5 wt% liquid 226g of 
(intermediate layer coating solution ) polyvinyl alcohol 
PVA-205 (Kuraray Co. Ltd. (DB 69-053-6750 ) make) 
including 2 mU benzyl alcohol 4g, 2X 4- trimethyl-l, 3- 
pentanediol mono isobutanoate Ig and benzoisothiazolinone 
10 mg, in order tobecome 5 ml/m^, liquid transport it did to 
coating die. 

viscosity of coating solution was 21 [mPa*s ] with B type 
viscometer 40 deg C (No. 1 rotor ). 

[0204] 

[Manufacturing emulsion surface protective layer first layer 
coating solution ] 

It melted (protective layer first layer coating solution ) inert 
gelatin 80g in water, 10 wt% medianol solution of phthalic 
acid sulfuric acid of 138 IN in order to become total 
weight 1 OOOg including 5 ml, phenoxy ethanol Ig, 
itdesignated 5 aqueous solution of 28 ml, aerosol OT 
(American Cyanamid Co. make) as protective layer fust layer 
coating solution mcluding water, inorder to become 10 ml/m^, 
liquid transport it did to coating die. 

viscosity of coating solution was 17 [mPa*s ] with B type 
viscometer 40 deg C (No.l rotor ). 

[0205] 

[Manufacturing emulsion surface protective layer second tier 
coating solution ] 

It melted (protective layer second tier coating solution ) inert 
gelatin lOOg in water, in order 5% solution of N- 
perfluorooctyl Sulfonyl-N- propyl alanine potassium salt 5 
wt% solution of 20 niU aerosol OT (American Cyanamid 
Co. make) 16 mK polymethyhnethacrylate fine particle 
(average particle diameter 4.0 ;mu m ) sulfuric acid of 25 g* 
IN to become the total weight 1555g in 44 mU 
benzoisothiazolinone 10 mg , adding water, aqueous solution 
445 ml which contains the chromium alum of 4 wt% it 
designated those which immediately before thecoating fabric 
are mixed with static mixer as protective layer second tier 
coating solution, in order tobecome 10 ml/m^ liquid transport 
it did to coating die. 

viscosity of coating solution was 9 [mPa*s ] with B type 
viscometer 40 deg C (No. 1 rotor ). 
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[0206] 

(«c)lgJStii5Sttfflx^-;u N lOg *SIB* 

246ml tJg^U Jl^;"«$-y->K5>Kl/4 Gallon 
l^Xe-X^SkU ¥J^tft^^g0.2/iin(D. %S 

[0207] 

<b^14g 9.6g fccfci; p-T;u*^i^>-tf>x;u:7 

A 5.8g ^ll®;^C 305ml tS^L. 
?l^?a*i*->K5Ml/4 Gallon ■9->Ky^^>$'^ 

[0208] 

I6,5g. ;K»Jr^U;i/75K 9.6g. ±8Bffi»:^u* 
— 9— HDa<*«tli^5Jfiii« 70g. ±USkn<D 
HftSSfii^^J^tjcjft 56g./+vg>^;M4r^7';u- 

hia*l^(¥iSa^-b--<X 6.5 //m) 1. 5g. tK'Jx 

f-u>x;i.:7:j->ii+^U';7A 2.2g. m^skmit 

^Jtel(7> lwt%*?g?ft 0.2g. H2O * 844ml S^L 
[0209] 

{^^v<?mummmi^mo>mm^?s^i 40 deg c 

lC«JgUHf^^> 50g. 7KijX^U>X;u:7;f> 
K+hU'!7A 0.2g. N,N'.X5^U>eX(e-;UX 
jU7:4->T-feh7'5K) 2.4g . t^:t<7'F)VyJLy^ 

^yjih ^i^n^y 7. jiytyM'h-'J'^L. ig. /< 

>y-<V^7yUy> 30mg. CgFiySOsK s 
32mg 

C8F,7S02N(C3H7)(CH2CH20)4(CH2)4-S03Na ^ 
64 mg. HiO^ 950ml S^Lr/<*>^7afiiaiH^ 

[0210] 
[<b20] 



[0206] 

[Manufacturing back surface coating solution ] 

(Manufacturing solid fme particle dispersed liquid of base 
precursor ) base precursor compound 64g« and Kao 
Corporation (DB 69-053-5703 ) make boundary surfactant 
Demole N lOg was mixed with distilled water 246 ml, mixed 
solution beads was dispersed making use of sand mil! (1/4 Ga 
llonsand grinder milk Aimex Co. Ltd. make), solid fme 
particle dispersed liquid of base precursor of average particle 
diameter 0.2 ;mu m wasacquired 

[0207] 

(Manufacturing dye solid fme particle dispersed liquid) 
cyanine dye compound 9.6g and p- sodium alkylbenzene 
sulfonate 5.8g were mixed with distilled water 305 ml, mixed 
solution the beads was dispersed making use of sand mill (1/4 
Ga llonsand grinder milk Aimex Co. Ltd. make) and dye 
solid fme particle dispersedliquid of average pardcle diameter 
0.2 ;mu m was acquired. 

[0208] 

solid fine particle dispersed liquid 56 g^ 
polymethylmethacrylate fine particle of solid fine particle 
dispersed liquid 70 g^ above-mentioned dye of 
(Manufacturing antihalation layer coating solution ) gelatin 
16.5g^ polyaciylamide 9.6g^ above-mentioned base 
precursor (average particle size 6.5 ;mu m ) 1 wt% aqueous 
solution 0.2g^ H2O of 1.5 g> polyethylene sulfonic acid 
sodium 2.2g« coloring dye compound was mbced 844 ml and 
antihalation layer coating solution was manufactured. 

[0209] 

temperature-holding it designated (Manufacturing back 
surface protective layer coating solution ) canister as 40 deg C 
and gelatin 50g^ polystyrene sulfonic acid sodium 0.2g^ 
N,N'-ethylene bis (vinyl sulfone acetamide ) 2.4 g ^ t-octyl 
phenoxy ethoxy ethane sulfonic acid sodium Ig^ 
benzoisothiazolinone 30 mg^ CsFnSOaK 32 mg« CgFi7S02N 
(C3H7 ) (CH2CH2O ) <sub>4 (CH2 ) 950 ml mixing 64 mg. 
H2O, itdesignated <sub>4-S03Na as back surface protective 
layer coating solution. 



[0210] 

[Chemical Formula 20] 
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CHs 
CH, 




CHs' 



O ^COONa 



O O 




COO- 



CHs''''V*" H H 

CHa'^N'^N^'^'V^^^"' 
H H ^N^CHs 



>Hj* ^ ^ ^ . II 




NaOsS^ 




^CHs 
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[0211] 

Ig/m^ ir^dT^ck^lwH^Ml^^f&U $£JaL/NU 



[0211] 

In support which administers [Compilation of thermal 
developing photosensitive recording material ] 
above-mentioned undercoating antihalation layer coating 
solution solid component coating amount of solid fine particle 
. dye became 0.04 g/ra^, in order for gelatin coating amount 
tobecome 1 g/m^ simultaneous double layer coating did back 
surface protective layer coating sohition, dried and 
afterdrawing up antihalation backing layer, in back surface 
and opposite surface from undercoating aspectwith sequence 
of emulsion layer^ intermediate layer^ protective layer first 
tier, protective layer second tier simultaneous double layer 
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[0212] 

^*l±xe -K 160m/min T*ftl\ □ --r^^^f 
S(Z)E***SIEIC«L-C 392Pa fi<KSL 



c . a«;SJS*< 12 deg c om^w-i^m&it 

fe^Slt/)^ 30 deg a 18 deg C (D 

200 8?rai«ctsrr. m^TA^ommomm 

[0213] 

K ^-LTSttiiJS 1 CO?LSfl'^*?aic 10wt%(D 

-p^jutstA^mm 55.og asjinLfcffi«it« 2 * 

[02i4] 

SBR ^x*v<7xa>ftt>yiC7K'je-^uT 
jura -JKJa^ PVA irlH-rx TpJT— A. B * ffl 

*a 1 ic^-To 

[0215] 

(¥ai4«6(Di¥{i)647ninKr U-^-«3fetKS 
*UJ* 500mW)t?^JSlC«Lr 5 JtCO^JSta 

m^st/tLtz^. 120 deg c T 15 ^mvi 
1.0 iSi^ait*#^*S3tfia)a:a)aia)-eff 

flSLfco 

SJSl::':>l^rttKfi 3 (DSS$ 100 tLtzo 

[0216] 



coating did with slide bead coating system ^dre^r up specimen 
of thermal developing photosensitive recording material 
(sensitive material ). 

Furthermore, after back surface coating fabric without 
retracting, the emulsion surface was done coating fabric. 

[0212] 

It did coating fabric with speed 160 m/min, interval of coating 
die end and the support 392 Pa it set pressure of reduced 
pressure chamber to 0.18 mm, lowvis*a-vis atmospheric 
pressure. 

With chilling zone which continues, drying drum temperature 
18 deg C ^ warm dnmi temperature wind of 12 deg C 30 
second you blow average air speed with 7 m/sec and apply, 
aftercooling coating solution, with drying zone of floating 
system of chord spread type,drying drum temperature 30 deg 
C warm drum temperature with blowing out air speed 20 
m/sec fix)m hole, 200 second you blow dry air of 1 8 deg C, 
applying, volatilization of solvent in coating solution was 
done. 

[0213] 

sensitive material specimen 2 which 55.0 g adds phthalic acid 
aqueous solution of 10 wt% in emulsion coating liquid of 
sensitive material specimen K and sensitive material 
specimen 1 which remove just compound of the General 
Formula (I ) of this invention from emulsion coating liquid as 
sensitive material specimen of comparisonwas drawn up. 

[0214] 

In addition, sensitive material specimen which polyvinyl 
alcohol (After PVA you inscribe. ), uses polymer A, B in 
place of SBR latex was dravra up. 

Resuh of executing below-mentioned evaluation concerning 
each sensitive material specimen is shoMm in Table 1. 

[0215] 

(evaluation of photographic performance ) With 647 nm 
Krlaser sensitometer (maximum output 500 mW ) after 
exposing of 5 degrees specimen with degreeof slanted 
vis-a-vis normal, specimen 15 second treatments 
(Development) wasdone with 120 deg C, evaluation of image 
which is acquired was donewith densitometer . 

Dmin (fog ), evaluation it did resuh of measurement, with this 
sensitivity (inverse of ratio of exposure dose which gives 
concentration which 1.0 ishigher than Ehnin ). 

sensitivity of specimen 3 was designated as 100 concerning 
sensitivity. 

[0216] 
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[0217] 

^ 30.5cinx 25.4cm (zaRUft^rtlS 0.5cm (D 
5'^7>K3--^-nkU 25 deg C-50%RH (Djfef* 

^nx*X*^tz^O^{Z^mU 35.1cmx 
26.9cm X 3.0cm OXbit^lCAtU 50 deg C 5 

[0218] 

(3feRgltiS««S14fFfflfi)¥KttP^<ffii:H«l(c 



X - - - Dmin feLafi}!i<±35<y ^ pIo 
[0219] 

atS«LfcSttK«*. S3feLfc*frT40 deg 



image color of domain which becomes (evaluation of image 
color ) concentration 1 with thebelow-mentioned reference 
evaluation was done with visual . 

♦♦♦♦ cold black pitch. 

0 ^^^^ it is a warm pitch faintly, but it does not become matter 
ofconcem. 

It is a **** warm pitch, but in practical acceptablCe 
X * ^ * it is considerable at warm pitch impossibleo 
[0217] 

(evaluation of forced ageing conservation) It cut off 
respective sensitive material specimen in 30.5 cm X 25.4 cm 
and designated angleas round comer of internal diameter 0.5 
cm, 1 day under condition of 25 deg C-50%RH ]eft,specimen 
respectively 10 -layer each, it closed airtight in sackwhich is 
produced with moisture-proof material furthermore inserted in 
cosmetic box of35.1 cm X 26.9 cm X 3.0 cm, 5 day passage 
of time did with 50 deg C (forced ageing ). 

Other than designating storage temperature as 4 deg C in this 
specimen and one forcomparison, it treated specimen which is 
made similar to forced ageing similarly as evaluation of 
photographic property, measured concentration of fog portion. 

storage property over time evaluation did as fog increase. 

(fog increase) = (fog of forced ageing specimen ) - Extent 
storage property over time >^ose (fog of comparative 
sample ) fog increase is low issatisfactoiy. 

[0218] 

In same way as (illumination image storage property 
evaluation ) photographic property evaluation sensitive 
material specimen which exposure and development is done, 
wasattached to inside of glass window where direct sunlight 
hits and one month after leaving, circumstances of image 
visual evaluation were done with thebelow-mentioned 
reference. 

♦♦♦♦ for most part there is not change. 

0 *** there is a color change faintly, but it does not become 
matter ofconcem. 

There is ♦♦♦♦image part color change, but in practical 
acceptabko 

X ♦ ♦ ♦ Dmin changes color and concentration rises, 
impossibleo 

[0219] 

In same way as (dark thermal image storage property 
evaluation ) photographic property evaluation witii 40 deg C 
under condition which light blocking do sensitive material 
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specimen which exposure and development is done, one 
month afterleaving, circumstances of image visual evaluation 
were done with thebelow-mentioned reference. 

♦**♦ for most part there is not change. 

0 there is a color change faintly, but it does not become 
matter ofconcem. 

There is ****image part color change, but in practical 
acceptablCo 

X * * Dmin changes color and concentration rises, 
imposstbleo 

[0220] 
[Table 1] 
^1 









mm 

(mmol/m*) 


m 


i3zn) 










1 




SBR 




es 


0.10 


X 


0.02 


X 


X 


2 




SBR 


OA 


98 


0.10 


A 


aio 


A 


X 


3 


1-3 


SBR 


OA 


100 


0.11 


0 


OM 


o 


° 1 


4 


1-3 


SBR 


1.6 


101 


0.10 


0 


0.00 


o 


o 1 


5 


1-3 


PVA 


0.8 


100 


0.12 


X 


0.03 


X 


X 


6 


1-3 


PVA 


1.6 


101 


0.11 


X 


OM 


X 


X 


7 


1-3 




1.6 


100 


0.12 


O 


0.01 


o 


A 


8 


1-3 




1.6 


100 


0.12 


0 


0.01 


o 


A 


9 


1-3 


my 


1.6 


101 


0.12 


X 


OM 


X 


X 


10 


1-5 


SBB 


0.8 


102 


0.12 


0 


O.0O 


O 


O 


11 


1-5 


SBR 


1.6 


105 


0.12 


0 


aoo 


o 


Q 


12 


1-5 


PVA 


0.8 


102 


0.12 


X 


ao2 


X 


X 


13 


1-5 


PVA 


1.5 


105 


0.12 


X 


ao5 


X 


X 


14 


1-5 


rj7-A 


L5 


105 


012 


0 


ao2 


o 


A 


15 


1-5 




1.5 


105 


0.12 


0 


0.02 


o 


A 


16 


1-5 


mv 


1.5 


104 


0.12 


A 


ao2 


X 


X 


17 


1-16 


SBR 


0.7 


98 


0.11 


Q 


0.01 


o 


O 


18 


1-24 


SBR 


a? 


97 


0X8 


0 


0.00 


o 


o 


19 


I -40 


SBR 


0.8 


100 


0.10 


0 


0.00 


o 


Q 


20 


1-49 


SBR 


0.8 


100 


aio 


O 


0.01 


o 


Q 



EMlil l 

emu ! 

ESQ 

Em 

E5iia 
EM 
EMM 



[0221] 

[0222] 
[^2] 



[0221] 

Working Example-2 

Modifying added layer of compound of this invention, other 
than adding, itdrew up sensitive material specimen in same 
way as Woricing Example- 1, evaluation did. 

evaluation result is shown in Table 2. 

[0222] 

[Table 2] 
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«2 



mm 






(mittolAm*) 


















3 1 




SBR 


0^ 


%mm 


S8 


0.10 


A 


010 


A 


X 




3 2 


1-3 


SBR 


0^ 




40 


ao7 


X 


0.00 


X 


X 




3 3 


1-3 


SBR 


0.8 




100 


ail 


0 


0.00 


o 


O 




34 


1-3 


SBR 


0^ 


^nm 


99 


an 


o 


0.00 


o 


o 




3 5 


1-3 


PVA 


0-8 




100 


ai2 


X 


0.03 


X 


X 


mm 


36 


1-5 


SBR 


0.8 


A' 9^51 


60 


0.07 


X 


0.00 


X 


X 




37 


1-5 


SBR 


0.8 




102 


ai2 


O 


0.00 


O 


O 




38 


1-5 


SBR 


0.8 




102 


ai2 


0 


0.01 


o 


o 




39 


1-5 


FVA 


0^ 


%mm 


103 


ai2 


X 


o.oa 


X 


X 




40 


1-16 


SBR 


0.7 




65 


aio 


X 


coo 


X 


X 




4 1 


I -16 


SBR 


0.7 




98 


au 


O 


0.01 


O 


O 




42 


I -40 


SBR 


0.8 




5S 


aio 


X 


0.00 


X 


X 




43 


I -40 


SBE 


0.8 




100 


aio 


O 


0.00 


O 


' O 





[0223] 



[0223] 

[Effects of the Invention] 

With this invention » v^ith high image quality, cold black pitch 
with image , thesatisfactory recording materia] of storage 
property* handling property approximately of i 
formation which issuperior was obtained. 
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